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AB A method of inhibiting effects of neurotoxic products in warm-blooded 

animals comprising administering to warm-blooded animals an amount of 
2-methyl-l- ( 1-piperidinyl ) -1- (2-thienyl) -cyclohexane in substantially 
pure racemic, diastereoisomeric or enantiomeric form effect to inhibit 
effects of neurotropic products and mixtures of thienyl cyclohexylamine 
and at least one member of the group consisting of 
anticholinergic, anticonvulsant or cholinesterase-reactivating 
substances . 

CLM What is claimed is: 

1. A method of inhibiting effects of exogenous neurotoxic or 
neurotoxinic products in warm-blooded animals comprising administering 
to warm-blooded animals an amount of 2-methyl-l- ( 1-piperidinyl) -1- (2- 
thienyl) -cyclohexane in substantially pure racemic, diastereoisomeric or 
enantiomeric form effective to inhibit effects of exogenous neurotropic 
or neurotoxinic products. 

2. The method of claim 1, characterized in that the 

thienylcyclohexylamine is combined with at least one substance chosen 
from anticholinergic, anticonvulsive substances and substances 
which reactivate cholinesterases. 

3. The method of claim 2, characterized in that the 
anticholinergic substance is chosen from atropine, scopolamine, 
atropine N-oxide, dihexyverine and tiemonium methylsulphate . 

4. The method of claim 2, characterized in that the anticonvulsive 
substance is chosen from the following substances: phenobarbital, 
primidone, the benzodiazepins , carbamazepine, ethosuximide, phenytoin, 
sodium valproate, progabide, gabapentin, vigabatrin and loprazolam. 

5. The method of claim 4, characterized in that the anticonvulsive 
substance is a benzodiazepin chosen from clonazepam, clobazam, diazepam 
and prodiazepam. 

6. The method of claim 2, characterized in that the substance which 
reactivates cholinesterases is chosen from the following substances: 
pralidoxime, obidoxime and HI6. 

7. The method of claim 1, characterized in that the 
thienylcyclohexylamine is combined with at least one 
anticholinergic substance, at least one anticonvulsive substance 
and at least one substance which reactivates cholinesterases. 

8. The method of claim 1, characterized in that the 

thienylcyclohexylamine is combined with a reversible cholinesterase 
inhibitor intended to be administered before exposure to the neurotoxic 
products or those containing neurotoxin. 

9. The method of claim 1, characterized in that the reversible 
cholinesterase inhibitor is chosen from pyridostigmine, physostigmine . 

10. The method of claim 1, characterized in that 2-methyl-l- ( 1- 
piperidinyl) -1- (2-thienyl) cyclohexane, in substantially pure racemic, 
diastereoisomeric or enantiomeric form, is administered within two hours 
following intoxication with neurotoxic products or those containing 
neurotoxin. 

11. A composition for inhibiting exogenous neurotropic or neurotoxinic 
effects comprising an exogenous neurotoxic or neurotoxinic inhibitorily 
effect amount of 2-methyl-l- (1-piperidinyl) -1- (2-thienyl) -cyclohexane in 
substantially pure racemic, diastereoisomeric or enantiomeric form and 



at least one other pharmaceutical capable of limiting said effects 
chosen from anticholinergic substances and substances which 
reactivate cholinesterases and an inert pharmaceutical carrier. 

12. A composition of claim 11 wherein that the 

anticholinergic substance is chosen from atropine, scopolamine, 
atropine N-oxide, dihexyverine and tiemonium methylsulphate . 

13. A composition of claim 11 wherein the substance which reactivates 
cholinesterases is chosen from pralidoxime, obidoxime, HI6. 

14. The the composition of claim 11 wherein the substance is a 
reversible cholinesterase inhibitor . 

15. The the composition of claim 14 wherein the substance is 
pyridostigmine or physostigmine . 
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Novel anticholinergics which are related to vesamicol are 
particularly useful when radiolabeled for evaluating cholinergic 
innervation in the living human brain. The cholinergic deficit in the 
Alzheimer's brain should be identifiable with these radioligands. 
What is claimed is: 

1. An anticholinergic composition comprising a 

chemical with the structural formula: ##STR4## wherein X is CH, N; Y 
a phenyl group; Z is H, or a phenyl, naphthyl, thiophene or pyrrol 
group; W is H, or a phenyl, naphthyl, thiophene or pyrrol group; and 
further characterized in that both Z and W cannot be H. 



is 



2. An anticholinergic composition comprising a 



chemical with the structural formula: ##STR5## wherein X is CH, N; m is 
0 to 5; n is 0 to 3; Y is a phenyl group; Z is H, or a phenyl, naphthyl, 
thiophene or pyrrol group; W is H, or a phenyl, naphthyl, thiophene or 
pyrrol group; and further characterized in that both Z and W cannot be 
H. 
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AB The invention relates to an anti-emetic composition that comprises 

dexamethasone (DEX), metoclopramide (MTC) and an antihistamine or an 
anticholinergic agent. In a particular embodiment, a composition 
containing DEX : MTC : diphenhydramine in a relative weight ratio of about 
1:1:2.5, respectively, is found to be effective in providing relief from 
the discomfort caused by symptoms of both vomiting and nausea in all 
patients receiving the composition. Alternatively, an effective 
composition may contain DEX : MTC : scopolamine in a relative weight ratio 
of about 1:1:0.025, respectively. Other effective compositions and 
methods of their use are also disclosed. 

CLM What is claimed is: 

1. A pharmaceutical composition for the relief of nausea, 
emesis, or symptoms associated therewith comprising a combination of 
dexamethasone (DEX), metoclopramide (MTC), diphenhydramine (DPH) and an 
anticholinergic agent (ACA) , said components DEX : MTC : DPH : ACA 
being present in a relative weight ratio of about 1:0-2:0-5:0-0.025, 
with the total weight of DEX, MTC and DPH in the composition ranging 
from 5 to 10 mgs, 5 to 20 mgs, and 12.5 to 50 mgs, respectively, 
provided that (i) the DEX is in the form of a micronized powder having a 
particle size in the range from about 5 .mu.m to about 20 .mu.m, (ii) no 
less than three of the four components are present and (iii) the 
composition does not include the combination DEX: MTC: DPH in a relative 
weight ratio of 1:1:5. 



2. The composition of claim 1 in which the ACA is scopolamine (SCP) 



3. The composition of claim 1 which comprises a combination of 

DEX : MTC : DPH in a relative weight ratio of about 0.9-1.1:0.9-1.1:2.0-3.0, 

respectively. 



4. The composition of claim 1 which comprises a combination of 

DEX : MTC : DPH in a relative weight ratio of about 1:1:2.5, respectively. 

5. The composition of claim 1 which comprises a combination of 
DEX: MTC: DPH: SCP as the ACA in a relative weight ratio of about 
1:1:2. 5:0. 025, respectively. 

6. The composition of claim 1 which comprises about 10 mg of DEX, about 
10 mg of MTC and about 25 mg of DPH . 

7. The composition of claim 1 in the form of a suppository. 

8. The composition of claim 1 in which the DEX is a phosphate. 

9. The composition of claim 8 in which the DEX is a dialkali metal salt 
of dexamethasone phosphate. 

10. The composition of claim 1 in which the metoclopramide or 
diphenhydramine is present in the form of a free base or acid addition 
salt. 



11. The composition of claim 1 in a form for parenteral administration. 

12. A method of providing or maintaining relief from nausea, emesis and 
associated symptoms thereof comprising administering an effective amount 
of the composition of claim 1 to a patient in need thereof. 

13. The method of claim 12 in which the patient is suffering from an 
emetogenic condition. 

14 . The method of claim 12 in which the patient is undergoing 
chemotherapy, about to undergo chemotherapy, or recovering from 
chemotherapy. 

15. The method of claim 12 in which the patient is terminally ill. 

16. The method of claim 12 in which the patient's metabolic functions 
have failed. 

17. The method of claim 12 in which the patient is in the care of a 
hospice group . 

18. The method of claim 12 in which the composition is administered 
chronically. 

19. The method of claim 12 in which the composition is in the form of a 
controlled release formulation. 



20. The method of claim 12 in which the composition is administered 
across a mucosal membrane of the patient. 

21. A suppository for the relief of nausea, emesis, or symptoms 
associated therewith comprising a combination of dexamethasone (DEX) , 
metoclopramide (MTC) , diphenhydramine (DPH) and an 
anticholinergic agent (ACA), said components DEX : MTC : DPH : ACA 

being present in a relative weight ratio of about 1:0-2:0-5:0-0.025, 
with the total weight of DEX, MTC and DPH in the composition ranging 
from 5 to 10 mgs, 5 to 20 mgs, and 12.5 to 50 mgs, respectively, 
provided that (i) the DEX is in the form of a micronized powder having a 
particle size in the range from about 5 .mu.m to about 20 .mu.m, (ii) no 
less than three of the four components are present and (iii) the 
composition does not include the combination DEX: MTC: DPH in a relative 



weight ratio of 1:1:5. 



22. The suppository of claim 21 in which the ACA is scopolamine (SCP) . 

23. The suppository of claim 21 which comprises about 10 mg of DEX, 
about 10 mg of MTC and about 25 mg of DPH . 
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AB Methylecgonidine (MEG; anhydroecgonine methylester) , is produced when 

cocaine base ("crack") is heated. MEG alone and in combination with 
cocaine was tested for action on isolated tracheal rings stimulated to 
contact with acetylcholine. At micromolar concentrations, cocaine 
sensitized tracheal rings, increasing both the potency and efficacy of 
acetylcholine-induced contraction. Surprisingly, MEG, at nanomolar 
concentrations and above, non-competitively and irreversibly antagonized 
acetylcholine-induced contraction independently of the actions of 
cocaine. MEG also displayed antihi'staminic activity. Therefore, MEG and 
anticholinergically active derivatives or analogues thereof are useful 
in the prevention or treatment of a disease or disorder treatable by an 
antimuscarinic anticholinergic agent, an anti-histaminic agent 
or a spasmolytic agent, in particular bronchoconstriction in a number of 
pulmonary diseases such as asthma. 

CLM What is claimed is: 

1. A composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising a compound which is a 
derivative or analogue. of anhydroecgonine methylester having 
anticholinergic activity which compound has the formula: 

##STR5## wherein R.sub.2 is H, C.sub.l -C. sub. 10 alkyl or an amidine; 
and wherein R.sub.l is C.sub.l -C . sub. 10 alkyl or aryl substituted 
C.sub.l -C. sub. 10 alkyl; with the proviso that, when R.sub.l is methyl, 
R.sub.2 is not H or C.sub.l alkyl; and when R.sub.2 is H, R.sub.l is not 
C.sub.2 alkyl. 

2. A composition according to claim 1 selected from the group consisting 
of: (a) anhydroecgonine propolyester , (b) anhydroecgonine-2 . beta . - 
carboxylic acid-2- (p-azidophenyl ) ethylester , (c) anhydroecgonine-2 .beta . - 
carboxylic acid-2- (p-isothiocyanatophenyl ) ethylester , (d) 
anhydroecgonine-2 . beta . -carboxylic acid-2- [p (bromacetoamido) phenyl] ethyl 
ester, and (e) anhydroecgonine-2 . beta . -carboxylic acid-2- (3-iodo-4- 
azidophenyl) ethylester . 

3. A composition according to claim 1 wherein R.sub.l is CH.sub.3, and 
R.sub.2 is a C.sub.2 -C. sub. 10 alkyl group or an amidine. 



4. A composition according to claim 3 selected from the group consisting 
of: (a) N-ethyl anhydroecgonine methylester, (b) N-isopropyl 
anhydroecgonine methylester, (c) N-propyl anhydroecgonine methylester, 
(d) N-butyl anhydroecgonine methylester, (e) N-sec-butyl anhydroecgonine 
methylester, (f) N-tert-butyl anhydroecgonine methylester, (g) 
N-tert-butyl anhydroecgonine methylester, (h) N-guanidine 
anhydroecgonine methylester, (i) N-f ormamidine anhydroecgonine 
methylester, and (j) N-acetamidine anhydroecgonine methylester. 

5. A method for preventing or inhibiting a muscarinic cholinergic 
response in a cell or tissue comprising providing to said cell or tissue 
an effective anticholinergic concentration of anhydroecgonine 
methylester or an anticholinergic derivative or analogue 

thereof wherein said derivative or analogue is a compound of the 
formula: ##STR6## wherein R.sub.2 is H, C.sub.l -C. sub. 10 alkyl or . an 
amidine; and wherein R.sub.l is C.sub.l -C. sub. 10 alkyl or aryl 
substituted C.sub.l -C. sub. 10 alkyl. 

6. A method according to claim 5 comprising providing to said cell or 
tissue an effective anticholinergic concentration of 
anhydroecgonine methylester. 

7. A method according to claim 8 wherein said compound is selected from 
the group consisting of: (a) anhydroecgonine ethyl ester, (b) 
anhydroecgonine propylester, (c) anhydroecgonine-2 . beta . -carboxylic 
acid-2- (p-azidophenyl) ethylester, (d) anhydroecgonine-2 .beta. -carboxylic 
acid- 2- (p-isothiocyanatophenyl ) ethylester, (e) anhydroecgonine-2 . beta . - 
carboxylic acid-2- [p (bromacetoamido) phenyl] ethylester , and (f) 
anhydroecgonine-2 . beta . -carboxylic acid-2- ( 3-iodo-4- 

azidophenyl) ethylester. 

8. A method according to claim 5 wherein R.sub.l is CH.sub.2 and R.sub.2 
is a C.sub.l -C. sub. 10 alkyl group or an amidine. 

9. A method according to claim 8 wherein said compound is selected from 
the group consisting of: (a) N-methyl anhydroecgonine methylester, (b) 
N-ethyl anhydroecgonine methylester, (c) N-isopropyl anhydroecgonine 
methylester, (d) N-propyl anhydroecgonine methylester, (e) N-butyl 
anhydroecgonine methylester, (f) N-sec-butyl anhydroecgonine 
methylester, (g) N-tert-butyl anhydroecgonine methylester, (h) 
N-guanidine anhydroecgonine methylester, (i) N-f ormamidine 
anhydroecgonine methylester, and (j) N-acetamidine anhydroecgonine 
methylester. 

10. A pharmaceutical composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising: (a) a compound selected 
from the group consisting of: i. a composition according to claim 2; ii. 
anhydroecgonine ethyl ester; and iii. N-methyl anhydroecgonine methyl 
ester, in a dosage form which provides to the subject a dose, between 1 
nanogram per kilogram body weight and 100 milligrams per kilogram body 
weight; and (b) a pharmaceutically acceptable carrier or excipient. 

11. A pharmaceutical composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising: (a) an 
anticholinergic composition according to claim 2; and 

(b) a pharmaceutically acceptable carrier or excipient. 

12. A pharmaceutical composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising: (a) an 
anticholinergic composition according to claim 3; and 

(b) a pharmaceutically acceptable carrier or excipient. 



13. A pharmaceutical composition useful for preventing or inhibiting 



bronchoconstriction in a subject comprising: (a) an 
anticholinergic composition according to claim 4; and 
(b) a pharmaceutical^ acceptable carrier or excipient. 



14. A pharmaceutical composition according to claim 10, further 
comprising: (c) one or more medicaments useful for treating symptoms of 
pulmonary disease. 

15. A pharmaceutical composition according to claim 14, wherein said one 
or more medicaments is selected from a group consisting of a 

. beta . -adrenergic blocker, phosphodiesterase inhibitor, a mast cell 
stabilizing agent, an antihistamine and an anti-inflammatory agent. 

16. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 10. 

17. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 11. 

18. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 12. 

19. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 13. 

20. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 14 . 

21. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 15. 

22. A method according to claim 10 wherein said bronchoconstriction is 
associated with asthma, chronic obstructive pulmonary disease and 
pulmonary hypersensitivity. 

23. A composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising an anticholinergic 
epoxide of anhydroecgonine methylester or an epoxide of a derivative or 
analogue of anhydroecgonine methylester which epoxide is a compound of 
the formula: ##STR7## wherein R.sub.2 is H, C.sub.l -C. sub. 10 alkyl or 
an amidine; and wherein R.sub.l is C.sub.l -C. sub. 10 alkyl or aryl 
substituted C.sub.l -C. sub. 10 to alkyl. 

24. A composition according to claim 23 wherein R.sub.l is CH.sub.3, and 
R.sub.2 is a C.sub.l -C. sub. 10 alkyl group or an amidine. 

25. A composition according to claim 24 selected from the group 
consisting of: (a) N-methyl anhydroecgonine methylester epoxide, (b) 
N-ethyl anhydroecgonine methylester epoxide, (c) N-isopropyl 
anhydroecgonine methylester epoxide, (d) N-propyl anhydroecgonine 
methylester epoxide, (e) N-butyl . anhydroecgonine methylester epoxide, 



(f) N-sec-butyl anhydroecgonine methylester epoxide, (g) N-tert-butyl 
anhydroecgonine methylester epoxide, (h) N-guanidine anhydroecgonine 
methylester epoxide, (i) N-f ormamidine anhydroecgonine methylester 
epoxide, and (j) N-acetamidine anhydroecgonine methylester epoxide. 

26. A method for preventing or inhibiting a muscarinic cholinergic 
response in a cell or tissue comprising providing to said cell or tissue 
an effective anticholinergic concentration of an epoxide 
composition according to claim 23. 

27. A pharmaceutical composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising: (a) an 
anticholinergic composition according to claim 23; and 

(b) a pharmaceutically acceptable carrier or excipient . 

28. A composition useful for preventing or inhibiting 

bronchoconstriction in a subject which is a derivative or analogue of 
anhydroecgonine methylester selected from the group consisting of (a) 
anhydroecgonine-2 .beta. -methyl ketone, (b) anhydroecgonine-2 .beta . -ethyl 
ketone, (c) anhydroecgonine-2 . beta . -isothiocyanate, and (d) 
anhydroecgonine-2 . beta . --thiocyanate . 

29. A method for preventing or inhibiting a muscarinic cholinergic 
response in a cell or tissue comprising providing to said cell or tissue 
an effective anticholinergic concentration of an 

anticholinergic derivative or analogue of anhydroecgonine 
methylester selected from the group consisting of: (a) 

anhydroecgonine-2 . beta . -methyl ketone , (b) anhydroecgonine-2 . beta . -ethyl 
ketone, (c) anhydroecgonine-2 . beta . -isothiocyanate, and (d) 
anhydroecgonine-2 . beta . -thiocyanate . 

30. A pharmaceutical composition useful for preventing or inhibiting 
bronchoconstriction in a subject comprising: (a) a composition according 
to claim 28; and (b) a pharmaceutically acceptable carrier or excipient. 

31. A method for preventing or treating bronchoconstriction in a 
subject, comprising administering to said subject an effective amount of 
an anticholinergic pharmaceutical composition 

according to claim 30. 
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L15 ANSWER 5 OF 16 US PAT FULL 

AB Novel anticholinergics which are related to vesamicol are 

particularly useful when radiolabeled for evaluating cholinergic 
innervation in the living human brain. The cholinergic deficit in the 
Alzheimer's brain should be identifiable with these radioligands. 

CLM What is claimed is: 

1. A radiopharmaceutical for binding to a vesamicol receptor for mapping 
cholinergic innervation in the brain comprising a chemical with the 
structural formula: ##STR4## wherein X is CH, N; m is 0 to 5; n is 0 to 
3; Y is a phenyl group; Z is H, or a phenyl, fused bicyclic, naphthyl, 
thiophene or pyrrol group; W is H, or a phenyl, fused bicyclic, 
naphthyl, thiophene or pyrrol group; and further characterized in that 
both Z and W cannot be H, and Z or W includes a radionuclide of iodine 
or a transition metal radionuclide joined chemically thereto. 

2. The radiopharmaceutical of claim 1 wherein said transition element is 
Technetium-99 m. 

3. A method for monitoring cholinergic innervation in a living brain, 
which comprises injecting a subject with an effective amount of a 
radiolabeled compound of the structural formula: ##STR5## wherein X is 
CH, N; m is 0 to 5; n is 0 to 3; Y is a phenyl group; Z is H, or a 
phenyl, thiophene, fused bicyclic, naphthyl or pyrrol group; W is H, or 
a phenyl, thiophene, fused bicyclic naphthyl or pyrrol group: and 
further characterized in that both Z and W cannot be H, and Z or W 
include a radiolabel attached chemically thereto, said radiolabel being 
a pharmacologically inert radioisotope capable of detection using a 
photoscanning device: and subsequently scanning with said device to 
detect cholinergic innervation. 

4. An anticholinergic composition comprising a 

chemical with the structural formula: ##STR6## wherein X is CH, N; m is 
0 to 5; n is 0 to 3; Y is a phenyl group; Z is H, or a phenyl, 
thiophene, fused bicyclic, naphthyl or pyrrol group: W is H, or a 
phenyl, thiophene, fused bicyclic, naphthyl or pyrrol group; and further 
characterized in that both Z and W cannot be H, and Z or W include a 
radiolabel joined thereto. 

5. A radiopharmaceutical for bonding to the vesamicol receptor for 
mapping cholinergic innervation in the brain comprising a chemical with 
the structural formula: ##STR7## wherein X is CH, N; m is 0 to 5; n is 0 
to 3; Y is a phenyl, thiophene or fused bicyclic group; Z is H; W is a 
phenyl, fused bicyclic, naphthyl, thiophene or pyrrol group; and further 
characterized in that W includes a radionuclide of iodine or a 
transition metal radionuclide joined chemically thereto. 

6. The radiopharmaceutical of claim 5 wherein Y is a phenyl group, m is 
0 and n is 0. 
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AB This invention concerns novel and useful human antiperspirant compounds 

which are glucuronides of phenolic anticholinergics or the 
phenolic derivatives of anticholinergic compounds. These 
antiperspirant compounds, advantageously, do not have mydriatic 
properties possessed by the parent anticholinergic compounds. 

CLM What is claimed is: 

1. The l-O-.beta.-D-glucuronic acid of an anticholinergic 

compound that possesses a single phenolic moiety; and base addition 

salts thereof. 



2. The l-O-.beta.-D-glucuronic acid of an anticholinergic 

compound that possesses a single phenolic moiety, according to claim 1, 
wherein said compound is selected from the group consisting of 
p-hydroxybenzoyl scopolamine; p-hydroxybenzoyl tropicamide; para, met a, 
or ortho hydroxylated scopolamine, atropine, scopolamine N-oxide, 
eucatropine, homatropine, and procyclidine ; and para, meta, or ortho 
hydroxylated derivatives of aliphatic and aromatic fatty acid esters of 
scopolamine; and base addition salts thereof. 

3. Tropicamide p-hydroxybenzoyl-O- . beta . -D-glucuronic acid, a compound 
according to claim 1. 

4. Scopolamine p-hydroxybenzoyl-O- . beta . -D-glucuronic acid, a compound 
according to claim 1. 

5. Atropine p-hydroxybenzoyl-O- . beta . -D-glucuronic acid, a compound 
according to claim 1 . 

6. Scopolamine N-oxide p-hydroxybenzdyl-O- . beta . D-glucuronic acid, a 
compound according to claim 1. 

7. Eucatropine p-hydroxybenzoyl-O- . beta . -D-glucuronic acid, a compound 
according to claim 1. 

8. Procyclidine p-hydroxybenzoyl-O- . beta . -D-glucuronic acid, a compound 
according to claim 1. 

9. p-Hydroxyscopolamine-O- .beta . -D-glucuronic acid, a compound according 
to claim 1. 



10. n-Hexanoyl p-hydroxyscopolamine-O- . beta . -D-glucuronic acid, a 
compound according to claim 1 . 



11. 2-Ethylbutyrl p-hydroxyscopolamine N-oxide-O- . beta . -D-glucuronic 
acid, a compound according to claim 1. 



12. An antiperspirant composition comprising from about 0.01% 

to about 2% by weight of an antiperspirant compound consisting of the 
1-0- . beta . -D-glucuronic acid of an anticholinergic compound 
that possesses a single phenolic moiety; and base addition salts 
thereof, incorporated into a dermatologically acceptable carrier. 

13. An antiperspirant composition, according to claim 12, 
wherein the active antiperspirant compound is the 1-0- . beta . -D- 
glucuronic acid of an anticholinergic compound that possesses 

a single phenolic moiety, wherein said active antiperspirant compound is 
selected from the group consisting of p-hydroxybenzoyl scopolamine; 
p-hydroxybenzoyl tropicamide; para, met a, or ortho hydroxylated 
scopolamine, atropine, scopolamine N-oxide, eucatropine, homatropine, 
and procyclidine; and para, meta, or ortho hydroxylated derivatives of 
aliphatic and aromatic fatty acid esters of scopolamine; and base 
addition salts thereof, incorporated into a dermatologically acceptable 
carrier . 

14. An antiperspirant composition as described in claim 12, in which the 
carrier is selected from the group comprising lotions, ointments, 
aerosols, water solutions, creams, pulverulent mixtures, and gelled 
sticks . 

15. The process of inhibiting perspiration which comprises the step of 
applying to the human body a composition comprising from about 

0.01% to about 2% by weight of an antiperspirant compound selected from 
the group consisting of the 1-0- . beta . -D-glucuronic acid of an 
anticholinergic compound that possesses a single phenolic 
moiety; and base addition salts thereof, incorporated into a 
dermatologically acceptable carrier. 

16. The process of inhibiting perspiration as described in claim 15, in 
which the antiperspirant compound is the 1-0- . beta . -D-glucuronic acid of 
an anticholinergic compound that possesses a single phenolic 

moiety, wherein said compound is selected from the group consisting of 
p-hydroxybenzoyl scopolamine; p-hydroxybenzoyl tropicamide; para, meta, 
or ortho hydroxylated scopolamine, atropine, scopolamine N-oxide, 
eucatropine, homatropine, and procyclidine; and para, meta, or ortho 
hydroxylated derivatives of aliphatic and aromatic fatty acid esters of 
scopolamine; and base addition salts thereof, incorporated into a 
dermatologically acceptable carrier. 

17. The process of inhibiting perspiration as described in claim 15 in 
which the carrier is selected from the group comprising lotions, 
ointments, aerosols, water solutions, creams, pulverulent mixtures, and 
gelled sticks . 
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AB This invention relates to the preparation and use of glucuronide 

derivatives of anticholinergic compounds to render them safe 
for use in the control of human perspiration. These derivatives, which 
lack mydriatic potency in the eye, are applied to the axillae where the 
are rendered biologically active by the action of . beta . -glucuronidase 
occurring naturally on the skin. 

CLM v What is claimed is: 

1. An antiperspirant composition comprising about 0.1% by 
weight up to 20% by weight of a material selected from the group 
consisting of the 0- . beta . -D-glucuronide of anticholinergic 
compounds having a primary alcohol and base acid addition salts thereof 
incorporated into a dermatologically acceptable carrier lotions, 
ointments, aerosols, water solutions, creams, pulverulent mixtures and 
gelled sticks. 

2. An antiperspirant composition as described in claim 1 in which the 
concentration of glucuronide is from about 2-5%. 

3. An antiperspirant composition as described in claim 1 in 
which the anticholinergic compound is selected from the group 
comprising {+),(-) -tropicamide, scopolamine, hyoscyamine, and atropine. 

4. The process of inhibiting perspiration which comprises the step of 
applying to the human body a composition comprising at least 

0.1% by weight of a material selected from the group consisting of the 
0- . beta . -D-glucuronic acids of anticholinergic compounds 
having a primary alcohol, and base addition salts thereof, incorporated 
into a dermatologically acceptable carrier lotions, ointments, aerosols 
water solutions, creams, pulverulent mixtures and gelled sticks. 

5. The process of inhibiting perspiration as described in claim 4 in 
which the composition comprises about 2-5% of the glucuronide. 

6. The process of inhibiting perspiration as described in claim 4 in 
which the anticholinergic compound is selected from the group 
comprising (+),(-) -tropicamide, scopolamine, hyoscyamine, and atropine. 
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AB Compounds of the formula ##STR1## wherein the serrated lines denote both 

endo and exo forms; R.sub.l and R.sub.2 are the same or different and 
are C.sub.l to C.sub.6 alkyl, C.sub.5 or C.sub.6 cycloalkyl, C.sub.5 or 
C.sub.6 cycloalkenyl, phenyl optionally substituted with C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy or halo, or 5 or 6 membered 
heterocyclic aryl wherein the heteroatom is oxygen, nitrogen or sulfur; 
R.sub.3 is a C.sub.l to C.sub.6 alkyl radical; R.sub.4 and X are 
optionally present, and when present R.sub.4 is a C.sub.l to C.sub.6 
alkyl radical or hydrogen and X is an inorganic or organic anion which 
forms a pharmaceutically acceptable salt. Methods for preparing these 
compounds are also disclosed. The compounds of the present invention are 
useful as anticholinergic agents. 

CLM What is claimed is : 

1. A compound having the general formula ##STR7## wherein the serrated 
lines denote both endo and exo forms; R.sub.l and R.sub.2 are the same 
or different and are C.sub.l to C.sub.6 alkyl, C.sub.5 or C.sub.6 
cycloalkyl, C.sub.5 or C.sub.6 cycloalkenyl, phenyl optionally 
substituted with C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy or 
halo, or 5 or 6 membered heterocyclic aryl wherein the heteroatom is 
oxygen, nitrogen or sulfur; R.sub.3 is a C.sub.l to C.sub.6 alkyl; 
R.sub.4 and X are optionally present, and when present R.sub.4 is a 
C.sub.l to C.sub.6 alkyl radical or hydrogen and X is an inorganic or 
organic anion which forms a pharmaceutically acceptable salt. 

2. The compound of claim 1 wherein R.sub.l is phenyl optionally 
substituted with C.sub.l to C.sub.4 alkyl, C.sub.l to C.sub.4 alkoxy, 
chloro or bromo; R.sub.2 is the same as R.sub.l or is C.sub.5 to C.sub.6 
cycloalkyl or heterocyclic aryl wherein the heteroatom is sulfur; 
R.sub.3 is a C.sub.l to C.sub.4 alkyl; and R.sub.4 and X are present, 
R.sub.4 being a C.sub.l to C.sub.6 alkyl or hydrogen and X is 
methanesulf onate, benzenesulf onate, chloride or bromide. 

3. The compound of claim 2 wherein R.sub.l is phenyl; R.sub.2 is phenyl, 
thienyl, cyclopentyl, cyclohexyl, or isopropyl; R.sub.3 is methyl; 
R.sub.4 is hydrogen or methyl; and X is bromide or chloride. 

4. The compound of claim 3 which is endo-2- (2-hydroxy-2, 2- 
diphenyl) acetoxy-7-methyl-7-azabicyclo [2 . 3 . 1] heptane hydrochloride . 

5. The compound of claim 3 which is endo-2- (2-hydroxy-2, 2- 
diphenyl ) acetoxy-7-methyl-7-azabicyclo [2 . 2.1] heptane methyl bromide . 

6. The compound of claim 3 which is endo-2- [2-hydroxy-2-phenyl-2- (thien- 
3-yl ) ] acetoxy-7-methyl-7-azabicyclo [2.2.1] heptane methyl bromide . 

7. The compound of claim 3 which is endo-2- [2-hydroxy-2-phenyl-2- (thien- 
2-yl) ] acetoxy-7-methyl-7-azabicyclo [2.2.1] heptane methyl bromide . 

8. The compound of claim 3 which is endo-2- (2-cyclopentyl-2-hydroxy-2- 
phenyl ) acetoxy-7-methyl-7-azabicyclo [ 2 .2.1] heptane methyl bromide . 

9. The compound of claim 3 which is endo-2- (2-cyclohexyl-2-hydroxy-2- 
phenyl-) acetoxy-7-methyl-7-azabicyclo [2 . 2 . 1] heptane methyl bromide . 

10. The compound of claim 3 which is endo-2- ( 2-hydroxy-2-isopropyl-2- 
phenyl) acetoxy-7-methyl-7-azabicyclo [2 . 2 . 1] heptane methyl bromide . 



11. A compound selected from the group consisting of those having the 
formulas (10), and (11) ##STR8## wherein R.sub.l and R.sub.2 are the 
same or different and are C.sub.l to C.sub.6 alkyl, C.sub.5 to C.sub.6 
cycloalkyl, C.sub.5 to C.sub.6 cycloalkenyl, phenyl optionally 
substituted with C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy or 
halo, or 5 or 6 membered heterocyclic aryl wherein the heteroatom is 
oxygen, nitrogen or sulfur; and R.sub.3 is C.sub.l to C.sub.6 alkyl. 

12. An anticholinergic pharmaceutical composition 

which comprises a pharmaceutically acceptable carrier and a compound 
represented by the formula ##STR9## wherein the serrated lines denote 
both endo and exo forms; R.sub.l and R.sub.2 are the same or different 
and are C.sub.l to C.sub.6 alkyl, C.sub.5 or C.sub.6 cycloalkyl, C.sub.5 
or C.sub.6 cycloalkenyl, phenyl optionally substituted with C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy or halo, or 5 or 6 membered 
heterocyclic aryl wherein the heteroatom is oxygen, nitrogen or sulfur; 
R.sub.3 is a C.sub.l to C.sub.6 alkyl; R.sub.4 and X are optionally 
present, and when present R.sub.4 is a C.sub.l to C.sub.6 alkyl radical 
or hydrogen and X is an inorganic or organic anion which forms a 
pharmaceutically acceptable salt. 

13. A method for effecting bronchodilation in mammals which comprises 
administering to a mammal a bronchodilating effective amount of a 
compound of the formula ##STR10## wherein the serrated lines denote both 
endo and exo forms ; R . sub . 1 and R. sub . 2 are the same or different and 
are C.sub.l to C.sub.6 alkyl, C. sub. 5 or C. sub. 6 cycloalkyl, C. sub. 5 or 
C.sub.6 cycloalkenyl, phenyl optionally substituted with C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy or halo, or 5 or 6 membered 
heterocyclic aryl wherein the heteroatom is oxygen, nitrogen or sulfur; 
R.sub.3 is a C.sub.l to C.sub.6 alkyl; R.sub.4 and X are optionally 
present, and when present R.sub.4 is a C.sub.l to C.sub.6 alkyl radical 
or hydrogen and X is an inorganic or organic anion which forms a 
pharmaceutically acceptable salt. 
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AB Compounds of the formula ##STR1## where R.sup.l and R.sup.2 are the same 

or different and are phenyl optionally substituted with a substituent 
selected from the group C.sub.l and C.sub.6 alkyl, C.sub.l and C.sub.6 
alkoxy and halo; or C.sub.4 or C.sub.5 heterocyclic aryl, the heteroatom 
selected from the group oxygen, nitrogen and sulfur; R.sup.3 and R.sup.4 
are the same or different and are C.sub.l to C.sub.6 alkyl; m is the 
integer 2 through 5; and X is selected from the group methanesulf onate, 



benzenesulf onate, p-toluene-sulf onate, nitrate, chloride, bromide and 
iodide. Methods for preparing these 'compounds are also disclosed. The 
compounds of the present invention are useful as anticholinergic 
agents . 



1. Compounds of the formula ##STR6## wherein R.sup.l and R.sup.2 are the 
same or different and are phenyl optionally substituted with a 
substituent selected from the group C.sub.l to C.sub.6 alkyl, C.sub.l to 
C.sub.6 alkoxy and halo; or monovalent heterocyclic radical of aromatic 
character containing, in addition to a heteroatom which is oxygen, 
nitrogen or sulfur, 4 or 5 carbon atoms in the ring; R.sup.3 and R.sup.4 
are the same or different and are C.sub.l to C.sub.6 alkyl; m is the 
integer 2 through 5; and X is an anion which effectively forms a 
pharmaceutically acceptable, non-toxic salt. 

2. The compounds in accordance with claim 1 wherein R.sup.l and R.sup.2 
are the same or different and are phenyl optionally substituted with a 
substituent selected from the group C.sub.l to C.sub.4 alkyl, C.sub.l to 
C.sub.4 alkoxy, chloro and bromo, or thienyl; R.sup.3 and R.sup.4 are 
the same or different and are C.sub.l to C.sub.4 alkyl; m is the integer 

2. 3 or 4 ; and X is selected from the group methanesulf onate, 
benzenesulf onate, chloride and bromide. 

3. The compounds in accordance with claim 2 wherein R.sup.l and R.sup.2 
are the same or different and are phenyl , methylphenyl, dimethylphenyl 
or thienyl; R.sup.3 and R.sup.4 are the same or different and are 
methyl, ethyl, i-propyl or t-butyl; m is the integer 2 or 3; and X is 
chloride or bromide. 

4 . An anticholinergic composition which comprises a 

suitable pharmaceutical solvent or dispersant and at least one compound 
of the formula ##STR7## wherein R.sup.l and R.sup.2 are the same or 
different and are phenyl optionally substituted with a substituent 
selected from the group C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 
alkoxy and halo; or; monovalent heterocyclic radical of aromatic 
character containing, in addition to a heteroatom which is oxygen, 
nitrogen or sulfur, 4 or 5 carbon atoms in the ring; R.sup.3 and R.sup.4 
are the same or different and are C.sub.l to C.sub.6 alkyl; m is the 
integer 2 through 5; and X is an anion which effectively forms a 
pharmaceutically acceptable, non-toxic salt. 

5. A method for effecting bronchodilation in mammals which comprises 
administering to said mammals an effective amount of compounds of the 
formula ##STR8## wherein R.sup.l and R.sup.2 are the same or different 
and are phenyl optionally substituted with a substituent selected from 
the group C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy and halo; 
or; monovalent heterocyclic radical of aromatic character containing, in 
addition to a heteroatom which is oxygen, nitrogen or sulfur, 4 or 5 
carbon atoms in the ring; R.sup.3 and R.sup.4 are the same or different 
and are C.sub.l to C.sub.6 alkyl; m is the integer 2 through 5; and X is 
an anion which effectively forms a pharmaceutically acceptable, 
non-toxic salt. 



CLM 
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AB Compounds of the formula ##STR1## where R.sup.l and R.sup.2 are the same 

or different and are C.sub.l to C.sub.6 alkyl; C.sub.5 or C.sub.6 
cycloalkyl; C.sub.5 or C.sub.6 cycloalkenyl ; phenyl optionally 
substituted with a substitutent selected from the group C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy and halo; or C.sub.4 or C.sub.5 
heterocyclic aryl, the heteroatom selected from the group oxygen, 
nitrogen and sulfur; Y is the radical selected from (CH . sub . 2 ) . sub , n, 
(C.sub.4 H.sub.8 S) , {C.sub.4 H.sub.8 0) and ##STR2## where R is 
hydrogen or C.sub.l to C.sub.6 alkyl and n is the integer 4 or 5; and X 
is selected from the group methanesulf onate, benzenesulf onate, 
p-toluenesulfonate, nitrate, chloride, bromide and iodide. Methods for 
preparing these compounds are also disclosed. The compounds of the 
present invention are useful as anticholinergic agents. 

CLM What is claimed is: 

1. Compounds of the formula ##STR11## where R.sup.l and R.sup.2 are the 
same or different and are C.sub.l to C.sub.6 alkyl; C.sub.5 or C.sub.6 
cycloalkyl; C.sub.5 or C.sub.6 cycloalkenyl; phenyl optionally 
substituted with a substituent selected from the group C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy and halo; or monovalent 
heterocyclic radical of aromatic character containing a heteratom 
selected from oxygen, nitrogen and sulfur and, in addition to the 
heteroatom, 4 or 5 carbons in the ring; Y is the radical selected from 
(CH. sub. 2) . sub.h, and n is the integer 4; and X is selected from the 
group nitrate, methanesulf onate, benzenesulf onate, p-toluenesulfonate, 
chloride, bromide and iodide. 

2. The compounds in accordance with claim 1 having the formula ##STR12## 
where R.sup.l and R.sup.2 are the same or different and are C.sub.l to 
C.sub.6 alkyl; C.sub.5 to C.sub.6 cycloalkyl; C.sub.5 to C.sub.6 
cycloalkenyl; phenyl optionally substituted with a substituent selected 
from the group C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy and 
halo; or monovalent heterocyclic radical of aromatic character 
containing a heteratom selected from oxygen, nitrogen and sulfur and, in 
addition to the heteroatom, 4 or 5 carbons in the ring; X is selected 
from the group methanesulf onate, benzenesulf onate, p-toluenesulfonate, 
chloride, bromide and iodide; and n is the integer 4. 

3. The compounds in accordance with claim 2 wherein R.sup.l and R.sup.2 
are the same or different and are C.sub.l to C.sub.4 alkyl, cyclopentyl, 
cyclohexyl, cyclopent-2-enyl , cyclohex-3-enyl, phenyl optionally 
substituted with a substituent selected from the group C.sub.l to 
C.sub.4 alkyl, C.sub.l to C.sub.4 alkoxy, chloro and bromo, or thienyl 
and X is selected from the group methanesulf onate, benzenesulf onate, 
chloride and bromide. 



4. The compounds in accordance with claim 3 wherein R.sup.l and R.sup.2 
are the same or different and are methyl, ethyl, cyclopentyl, 
cyclohexyl, phenyl or thienyl and X is chloride or bromide. 

5. The compounds in accordance with claim 4 wherein R.sup.l is the same 
as R.sup.2 and is phenyl, and X is chloride. 



6. An anticholinergic composition which comprises a 

pharmaceutical carrier and an anti-cholinergic effective amount of at 
least one compound selected from the group represented by the formula 
##STR13## where R.sup.l and R.sup.2 are the same or different and are 
C.sub.l to C.sub.6 alkyl; C.sub.5 or C.sub.6 cycloalkyl; C.sub.5 or 
C.sub.6 cycloalkenyl; phenyl optionally substituted with a substituent 
selected from the group C.sub.l to C.sub.6 alkyl, C.sub.l to C.sub.6 
alkoxy and halo; or; monovalent heterocyclic radical of aromatic 
character containing a heteratom selected from oxygen, nitrogen and 
sulfur and, in addition to the heteroatom, 4 or 5 carbons in the ring; Y 
is the radical selected from (CH . sub . 2 ) . sub . n and n is the integer 4; 
and X is selected from the group methanesulf onate, benzenesulf onate, 
p-toluenesulf onate, nitrate, chloride, bromide and iodide. 

7. A method for effecting bronchodilation in mammals which comprises 
administering to said mammals a bronchodilating effective amount of 
compounds of the formula ##STR14## where R.sup.l and R.sup.2 are the 
same or different and are C.sub.l to C.sub.6 alkyl; C.sub.5 or C.sub.6 
cycloalkyl; C.sub.5 or C.sub.6 cycloalkenyl; phenyl optionally 
substituted with a substituent selected from the group C.sub.l to 
C.sub.6 alkyl, C.sub.l to C.sub.6 alkoxy and halo; or monovalent 
heterocyclic radical of aromatic character containing a heteroatom 
selected from oxygen, nitrogen and sulfur, and in addition to the 
heteroatom, 4 or 5 carbons in the ring; Y is the radical selected from 
(CH . sub . 2 ) . sub. n and n is the integer 4; and X is selected from the 
group methanesulf onate, benzenesulf onate, p-toluenesulf onate, nitrate, 
chloride, bromide and iodide. 
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AB 10,11-Furo and 10 , 11-bis- (hydroxyalkyl ) derivatives of cyproheptadine 

are disclosed having anticholinergic activity but with 

diminished or eliminated antiserotonin and antihistamine activity. Also 
disclosed are processes for the preparation of such compounds; 
pharmaceutical compositions comprising such compounds, and methods of 
treatment comprising administering such compounds and compositions. 
CLM What is claimed is: 

1. A compound of the formula: ##STR3## wherein R.sub.l is hydrogen or 
lower alkyl having from one to five carbon atoms and R.sub.2 is lower 
alkyl having from one to five carbon atoms, and the nontoxic 
pharmaceutically acceptable salts thereof. 



2. A compound of claim 1 wherein R.sub.2 is methyl. 



3. The compound of claim 2 wherein R.sub.l is hydrogen. 

4. The compound of claim 2 wherein R.sub.l is methyl. 

5. A pharmaceutical anticholinergic composition 

comprising a therapeutically effective amount of a compound having the 
structure: ##STR4## wherein R.sub.2 is lower alkyl having from one to 
five carbon atoms, R.sub.l is hydrogen or lower alkyl having from one to 
five carbon atoms or a nontoxic pharmaceutically acceptable acid 
addition salt thereof and a pharmaceutically acceptable carrier 
therefor. 

6. The composition of claim 5 wherein R.sub.2 is methyl. 

7. The composition of claim 6 wherein R.sub.l is hydrogen. 

8. The composition of claim 6 wherein R.sub.l is methyl. 

9. A method of producing an anticholinergic effect comprising 
administering a therapeutically effective amount in unitary dosage form 
of a compound having the structure: ##STR5## or a nontoxic 
pharmaceutically acceptable acid addition salt thereof. 

10. The method of claim 9 wherein R.sub.2 is methyl. 

11. The method of claim 12 wherein R.sub.l is hydrogen. 

12. The method of claim 10 wherein R.sub.l is methyl. 
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AB Novel 6, 11-dihydrodibenzo {b, e) thiepines of the formula ##SPC1## 

Wherein A is selected from the group consisting of hydrogen and acyl of 
an alkanoic acid of 2 to 19 carbon atoms in the form of their optically 
active isomers or racemic mixtures thereof and their non-toxic, 
pharmaceutically acceptable acid addition salts having remarkable 
anticholinergic properties. 
CLM What is claimed is: 

1. A compound selected from the group consisting of 6, 11- 
dihydrodibenzo (b, e) thiepines of the formula ##SPC8## wherein A is 
selected from the group consisting of hydrogen and acyl of an alkanoic 



acid of 2 to 19 carbon atoms in the form of their 
isomers or racemic mixtures thereof and their non 
pharmaceutically acceptable acid addition salts. 



optically 
-toxic, 



active 



2. A compound of claim 1 wherein A is an acyl of 3 to 16 carbon atoms. 

3. A compound of claim 1 selected from the group consisting of 
N- { .beta . -hydroxyethyl ) -11- (3 1 -nortropylidene) -6, 11- 
dihydrodibenzo (b, e) thiepine and its non-toxic, pharmaceutically 
acceptable acid addition salts. 

4. A compound of claim 1 selected from the group consisting of 
N- ( .beta . -propionyloxyetyl ) -11- (3 ' -nortropylidene) -6, 11- 
dihydrodibenzo (b, e) thiepine and its non-toxic, pharmaceutically 
acceptable acid addition salts. 

5. A compound of claim 1 selected from the group consisting of 
N- ( .beta . -heptanoyloxyethyl ) -11- (3 1 -nortropylidene) -6,11- 
dihydrodibenzo (b, e) thiepine and its non-toxic, pharmaceutically 
acceptable acid addition salts. 

6. A compound of claim 1 selected from the group consisting of 
N- ( .beta . -decanoyloxyethyl ) -11- (3 1 -nortropylidene) -6, 11- 
dihydrodibenzo (b, e) thiepine and its non-toxic, pharmaceutically 
acceptable acid addition salts. 

7. A compound --of claim 1 selected from the group consisting of 
N- ( .beta. -palmitoyloxyethyl ) -11- (3 1 -nortropylidene) -6,11- 
dihydrodibenzo (b, e ) thiepine and its non-toxic, pharmaceutically 
acceptable acid addition salts. 

8 . An anticholinergic composition comprising an 

effective amount of a compound of claim 1 and an inert pharmaceutical 
carrier . 



9. A composition of claim 1 wherein A is selected from the group 
consisting of hydrogen or acyl of propionic acid, heptanoic acid, 
palmitic acid or decanoic acid. 



10. A method of inducing anticholinergic activity in 

warm-blooded animals comprising administering to warm-blooded animals an 
anticholinergic effective amount of a compound of claim 1. 

11. The method of claim 10 wherein A is selected from the group 
consisting of hydrogen or acyl of propionic acid, heptanoic acid, 
palmitic acid or decanoic acid. 
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AB 10,11-Furo and 10, 11-bis- (hydroxyalkyl ) derivatives of cyproheptadine 

are disclosed having anticholinergic activity but with 

diminished or eliminated antiserotonin and antihistamine activity. Also 
disclosed are processes for the preparation of such compounds; 
pharmaceutical compositions comprising such compounds, and methods of 
treatment comprising administering such compounds and compositions. 
CLM What is claimed is: 

1. A compound of the formula: ##SPC3## wherein R.sub.l is hydrogen or 
lower alkyl having from one to five carbon atoms and R.sub.2 is lower 
alkyl having from one to five carbon atoms, and the nontoxic 
pharmaceutically acceptable acid addition salts thereof. 

2. A compound of claim 1 wherein R.sub.2 is methyl. 

3. The compound of claim 2 wherein R.sub.l is hydrogen. 

4. The compound of claim 2 wherein R.sub.l is methyl. 

5. A pharmaceutical anticholinergic composition 

comprising a therapeutically effective amount of a compound having the 
structure: ##SPC4## wherein R.sub.2 is lower alkyl having from one to 
five carbon atoms, R.sub.l is hydrogen or lower alkyl having from one to 
five carbon atoms or a nontoxic pharmaceutically acceptable acid 
addition salt thereof and a pharmaceutically acceptable carrier 
therefor. 



6. The composition of claim 5 wherein R.sub.2 is methyl. 

7. The composition of claim 6 wherein R.sub.l is hydrogen. 

8. The composition of claim 6 wherein R.sub.l is methyl. 

9. A method of treatment of a hypercholinergic condition comprising 
administering to a patient in need of such treatment a therapeutically 
effective amount of a compound having the structure: ##SPC5## or a 
nontoxic pharmaceutically acceptable acid addition salt thereof, wherein 
R.sub.2 is lower alkyl having from one to five carbon atoms and R.sub.l 
is hydrogen or lower alkyl having from one to five carbon atoms. 

10. The method of claim 9 wherein R.sub.2 is methyl. 

11. The method of claim 10 wherein R.sub.l is hydrogen. 

12. The method of claim 10 wherein R.sub.l is methyl. 
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AB Disclosed are compositions for topical application to skin comprising an 

anticholinergic scopolamine ester in certain (C.sub.8 -C. sub. 12) 
aliphatic sulfoxides which enhance the penetration of the 
anticholinergic scopolamine ester through skin. 

CLM What is claimed is: 

1. A composition for application to animal tissue comprising a 
safe and effective amount of a anticholinergic scopolamine 
ester compound and from about 0.1% to about 10.0% of an aliphatic 
sulfoxide selected from the group consisting of octyl methyl sulfoxide, 
nonyl methyl sulfoxide, decyl methyl sulfoxide, undecyl methyl 
sulfoxide, dodecyl methyl sulfoxide, 2-hydroxydecyl methyl sulfoxide, 
2-hydroxyundecyl methyl sulfoxide, and 2-hydroxydodecyl methyl 
sulfoxide . 



2. The composition of claim 1 wherein the 

anticholinergic compound is selected from the group consisting 
of the free base and acid salt forms of a compound having the general 
structural formula: ##EQU3## whe rein # #EQU4 ## is selected from the group 
consisting of a straight chain acyl group, a branched acyl group, an 
aromatic acyl group and a cyclic acyl group, containing from 4 to about 
12 carbon atoms. • 



3. The composition of claim 1 wherein the 

anticholinergic compound is para-methoxybenzoyl scopolamine. 
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AB Anticholinergic pharmaceutical compositions containing as the 

active ingredient a racemic mixture of a compound of the formula 
##SPC1## 



Wherein 



R is hydrogen, alkyl of one to eight carbon atoms, chloro (alkyl of one 
to eight carbon atoms), cyano- (alkyl of one to eight carbon atoms), 
hydroxy- (alkyl of one to eight carbon atoms), phenyl- (alkyl of one to 
eight carbon atoms), alkenyl of three to four carbon atoms or alkynyl of 
three to four carbon atoms, and ##SPC2## 



Where 

R.sub.3 is hydroxyl or, together with R.sub.4 and the carbon atom to 
which they are attached, a five- to six-membered saturated carbocyclic 
ring, 

R.sub.4 and R.sub.5 are each alkyl of one to four carbon atoms, 
cycloalkyl of five to six carbon atoms or phenyl, and 

R.sub.6 is cycloalkyl of five to six carbon atoms or phenyl, an 
optically active antipode thereof, a quaternary ammonium salt thereof, 
or a non-toxic acid addition salt of said racemate or optically active 
antipode; and a method of blocking the passage of impulses through the 
parasympathetic nerves therewith. 
CLM What is claimed is: 

1. An anticholinergic pharmaceutical composition 

consisting essentially of an inert pharmaceutical carrier and an 
effective anticholinergic amount of a racemic mixture of a 
compound of the formula ##SPC49## wherein R.sub.l is hydrogen, alkyl of 
one to eight carbon atoms, chloro- ( alkyl of one to two carbon atoms), 
cyano (alkyl of one to two carbon atoms), hydroxy- (alkyl of one to two 
carbon atoms), phenyl- (alkyl of one to two carbon atoms), alkenyl of 
three to four carbon atoms or alkynyl, of three to four carbon atoms, 
##SPC50## where R.sub.3 is hydroxyl or, together with R.sub.4 and the 
carbon atom to which they are attached, a five- to six-membered 
saturated carbocyclic ring, R.sub.4 and R.sub.5 are each alkyl of one to 
four carbon atoms, cycloalkyl of five to six carbon atoms or phenyl, and 
R.sub.6 is cycloalkyl of five to six carbon atoms or phenyl, an 
optically active antipode component thereof, a methyl halide, methyl 
sulfate or methyl methanesulf onate quaternary tetrahydropyridinium salt 
thereof, or a non-toxic acid addition salt of said racemate or optically 
active antipode component. 

2. A composition of claim 1, wherein said compound is racemic or 
optically active 1-methyl-l, 2, 3, 6-tetrahydro-4 -pyridylmethyl 

. alpha . -phenyl-cyclopentylacetate, a non-toxic pharmacologically 
acceptable acid addition salt thereof, or methobromide quaternary salt 
thereof . 



3. A composition of claim 1, wherein said compound is racemic or 
optically active 1-methyl-l , 2 , 3, 6-tetrahydro-4 -pyridylmethyl 

. alpha . -phenyl cyclohexylacetate, a non-toxic, pharmacologically 
acceptable acid addition salt thereof, or the methobromide quaternary 
salt thereof. 

4. A composition of claim 1, wherein said compound is racemic or 
optically active 1-ethyl-l , 2, 3, 6-tetrahydro-4 -pyridylmethyl benzilate, a 
non-toxic, pharmacologically acceptable acid addition salt thereof, or 
the methobromide quaternary salt thereof. 

5. The method of blocking the passage of impulses through the 
parasympathetic nerves in a warm-blooded animal in need of such 
treatment, which comprises perorally, parenterally or rectally 
administering to said animal an effective effective 
anticholinergic amount of a racemic mixture of a compound of 
formula ##SPC51## wherein R.sub.l is hydrogen, alkyl of one to eight 
carbon atoms, chloro (alkyl of one to two carbon atoms), cyano (alkyl of 
one to two carbon atoms), hydroxy- (alkyl of one to two carbon atoms), 
phenyl- (alkyl of one to two carbon atoms), alkenyl to three to four 
carbon atoms or alkynyl of three to four carbon atoms, and ##SPC52## 
where R.sub.3 is hydroxyl or, together with R.sub.4 and the carbon atom 
to which they are attached, a five- to six-membered saturated 
carbocyclic ring, R.sub.4 and R.sub.5 are each alkyl of one to four 
carbon atoms, cycloalkyl of five to six carbon atoms or phenyl, and 
R.sub.6 is cycloalkyl of five to six carbon atoms or phenyl, an 
optically active antipode component thereof, a methyl halide, methyl 
sulfate or methyl methanesulf onate quaternary tetrahydropyridinium salt 
thereof, or a non-toxic acid addition salt of said racemate or optically 
active antipode component. 

6. The method of claim 5, wherein said compound is racemic or optically 
active 1-methyl-l, 2, 3, 6-tetrahydro-4-pyridylmethyl . alpha . -phenyl- 
cyclopentylacetate, non-toxic, pharmacologically acceptable acid 
addition salt thereof, or the methobromide quaternary salt thereof. 

7. The method of claim 5, wherein said compound is racemic or optically 
active 1-methyl-l, 2, 3, 6-tetrahydro-4-pyridylmethyl . alpha . -phenyl 
cyclohexylacetate, a non-toxic, pharmacologically acceptable acid 
addition salt thereof, or the methobromide quaternary salt thereof. 

8. The method of claim 5, wherein said compound is racemic or optically 
active 1-ethyl-l, 2, 3, 6-tetrahydro-4-pyridylmethyl benzilate, a 
non-toxic, pharmacologically acceptable acid addition salt thereof, or 
the methobromide quaternary salt thereof. 
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AB 17. A composition comprising one part by weight of an arylaminooxazoline 

and from about 0.5 to 30 parts by weight of a centrally acting 
anticholinergic agent, said arylaminooxazoline being selected 
from the group consisting of those of the following formulas and 
pharmaceutical^ acceptable acid addition salts thereof: ##SPC1## 

Where in each of formulas (1) through (6) R, R.sup.l, R.sup.2 and 
R.sup.3 are each separately selected from the group consisting of 
hydrogen and alkyl of 1 through 4 carbons with the total number of 
carbons in these four substitutents being 8; where in each of formulas 
(1) through (5), 1 through 3 hydrogen atoms of the moiety selected from 
the group consisting of naphthyl, partially reduced naphthyl and indanyl 
can be replaced with a member selected from the group consisting of 
halogen, alkyl of 1 through 4 carbons, alkoxy of 1 through 4 carbons, 
alkylthio of 1 through 4 carbons, trif luoromethyl and trif luoromethoxy; 
and where in formula (6) A is selected from the group consisting of 
hydrogen, alkyl of 1 through 4 carbons, alkoxy of 1 through 4 carbons 
and halogen; B is selected from the group consisting of alkyl of 1 
through 4 carbons, alkoxy of 1 through 4 carbons and halogen; and C is 
selected from the group consisting of hydrogen, alkyl of 1 through 4 
carbons, alkoxy of 1 through 4 carbons halogen, alkylthio of 1 through 4 
carbons, alkoxyalkyl wherein the alkoxy portion has 1 through 2 carbons 
and the alkyl portion has 1 through 2 carbons, alkylamino of 1 through 2 
carbons, dialkylamino where each alkyl group has 1 through 2 carbons, 
trif luoromethyl and trif luoromethoxy . 
CLM What is claimed is: 

1 . The method comprising administering to a warm-blooded animal two 
essential substances within 3 hours of each other, the first essential 
substance being a centrally acting anticholinergic agent and 
the second essential substance being selected from the group consisting 
of a 2-arylamino-2-oxazoline and pharmaceutically acceptable acid 
addition salts thereof, there being used from about 0.5 to 30 parts by 
weight of said anticholinergic agent for each part by weight 
of said second essential substance, and said 2-arylamino-2-oxazoline 
being a compound selected from the group consisting of ##SPC4## where in 
each of Formulas (1) through (6) R, R.sup.l, R.sup.2, and R.sup.3 are 
each separately selected from the group consisting of hydrogen and alkyl 
of one through four carbons with the total number of carbons in these 
four substituents being 8; where in each of Formulas (1) through (5), 
one through three hydrogen atoms of the moiety selected from the group 
consisting of naphthyl, partially reduced naphthyl and indanyl can be 
replaced with a member selected from the group consisting of halogen, 
alkyl of one through four carbons, alkoxy of one through four carbons, 
alkylthio of one through four carbons, trif luoromethyl and 



trifluoromethoxy; and where in Formula (6) A is selected from the group 
consisting of hydrogen, alkyl of one through four carbons, alkoxy of one 
through four carbons and halogen; B is selected from the group 
consisting of alkyl of one through four carbons, alkoxy of one through 
four carbons and halogen; and C is selected from the group consisting of 
hydrogen, alkyl of one through four carbons, alkoxy of one through four 
carbons, halogen, alkylthio of one through four carbons, alkoxyalkyl 
wherein the alkoxy portion has one through two carbons and the alkyl 
portion has one through two carbons, alkylamino of one through two 
carbons, dialkylamino where each alkyl group has one through two 
carbons, trif luoromethyl and trifluoromethoxy. 

2. The method according to claim 1 where said centrally acting 
anticholinergic is a glycolate. 

3. The method comprising administering to a warm-blooded animal, within 
an hour of each other, a compound selected from the group consisting of 
2-(l -naphthylamino) -2-oxazoline and pharmaceutically acceptable acid 
addition salts of said oxazoline and, for each one part by weight of 
said compound, from about 0.5 to 30 parts by weight of a centrally 
acting anticholinergic agent, said oxazoline having the 

formula ##SPC5## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the naphthyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trifluoromethoxy. 

4. The method comprising administering to a warm-blooded animal, within 
a hour of each other, a compound selected from the group consisting of a 
2- (1, 2, 3, 4-tetrahydro-l-naphthylamino) -2-oxazoline and pharmaceutically 
acceptable acid addition salts of said oxazoline and, for each one part 
by weight of said compound, from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said oxazoline having 

the formula ##SPC6## where R, R.sup.l, R.sup.2 and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the partially reduced naphthyl group can be replaced with a 
member selected from the group consisting of halogen, alkyl of one 
through four carbons, alkoxy of one through four carbons, alkylthio of 
one through four carbons, trif luoromethyl and trifluoromethoxy. 

5. The method comprising administering to a warm-blooded animal, within 
an hour of each other, a compound selected from the group consisting of 
a 2- (1-indanyl) -2-oxazoline and pharmaceutically acceptable acid 
addition salts of said oxazoline and, for each one part by weight of 
said compound, from about 0.5 to 30 parts by weight of a centrally 
acting anticholinergic agent, said oxazoline having the 

formula ##SPC7## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the indanyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trifluoromethoxy. 

6. The method comprising administering to a warm-blooded animal, within 
an hour of each other, a compound selected from the group consisting of 
a 2- {5, 6, 7, 8-tetrahydro-l-naphthylamino) -2-oxazoline and 



pharmaceutically acceptable acid addition salts of said oxazoline and, 
for each one part by weight of said compound, from about 0.5 to 30 parts 
by weight of a centrally acting anticholinergic agent, said 
oxazoline having the formula: ##SPC8## where R, R.sup.l, R.sup.2, and 
R.sup.3 are each selected from the group consisting of hydrogen and 
alkyl of one through four carbons with the total number of carbons in 
each of these four substituents being eight; and where one through three 
of the hydrogen atoms in the partially reduced naphthyl group can be 
replaced consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy . 

7. The method comprising administering to a warm-blooded animal, within 
an hour of each other, a compound selected from the group consisting of 
a 2- (4-indanylamino) -2-oxazoline and pharmaceutically acceptable acid 
addition salts of said oxazoline and, for each one part by weight of 
said compound, from about 0.5 to 30 parts by weight of a centrally 
acting anticholinergic agent, said oxazoline having the 

formula ##SPC9## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the indanyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy . 

8. The method comprising administering to a warm-blooded animal, within 
an hour of each other, a compound selected from the group consisting of 
a 2-anilino-2-oxazoline and pharmaceutically acceptable acid addition 
salts of said oxazoline and, for each one part by weight of said 
compound, from about 0.5 to 30 parts by weight of a centrally acting 
anticholinergic agent, said oxazoline having the formula 

##SPC10## where R, R.sup.l, R.sup.2, and R.sup.3 are each selected from 
the group consisting of hydrogen and alkyl of one through four carbons 
with the total number of carbons in each of these four substituents 
being eight; A is selected from the group consisting of hydrogen, alkyl 
of one through four carbons, alkoxy of one through four carbons and 
halogen; B is selected from the group consisting of alkyl of one through 
four carbons, alkoxy of one through four carbons and halogen; and C is 
selected from the group consisting of hydrogen, alkyl of one through 
four carbons, alkoxy of one through four carbons, halogen, alkyl-thio of 
one through four carbons, alkoxyalkyl wherein the alkoxy portion has one 
through two carbons and the alkyl portion has one through two carbons, 
alkylamino of one through two carbons, dialkylamino where each alkyl 
group has one through two carbons, trif luoromethyl and trif luoromethoxy . 

9. The method according to claim 1 wherein said anticholinergic 

agent is atropine sulfate and said oxazoline is 2- (5, 6, 7, 8-tetrahydro-l- 
naphthylamino) -2-oxazoline . 

10. The method according to claim 1 wherein said anticholinergic 

agent is atropine sulfate and said oxazoline is 2- (2, 3-dimethylanilino) - 
2-oxazoline . 

11. The method according to claim 1 wherein said anticholinergic 
agent is scopolamine hydrobromide and said oxazoline is 

2- (5, 6, 7, 8-tetrahydro-l-naphthylamino) -2-oxazoline. 

12. The method according to claim 1 wherein said anticholinergic 
agent is scopolamine hydrobromide and said oxazoline is 

2- (2, 3-dimethylanilino) -2-oxazoline . 



13. The method according to claim 1 wherein said anticholinergic 
agent is benzilic acid, phenyl cyclopentylglycolic acid, 

N-ethylpiperidinol ester, and said oxazoline is 2- ( 5 , 6, 7 , 8-tetrahydro-l- 
naphthylamino) -2-oxazoline . 

14. The method according to claim 1 wherein said anticholinergic 

agent is benzilic acid, phenyl cyclopentylglycolic acid, 

N-ethylpiperidinol ester, and said oxazoline is 2- ( 2 , 3-dimethylanilino) - 
2-oxazoline . 

15. The method according to claim 1 wherein said anticholinergic 

agent is benzilic acid, beta-diethylaminoethyl ester, and said oxazoline 
is 2- (5, 6, 7, 8-tetrahydro-l-naphthylamino) -2-oxazoline. 

16. The method according to claim 1 wherein said anticholinergic 

agent is benzilic acid, beta-diethylaminoethyl ester, and said oxazoline 
is 2- (2, 3-dimethyl-anilino) -2-oxazoline . 

17. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formulas and pharmaceutically acceptable acid addition 
salts thereof: ##SPC11## where in each of Formulas (1) through (6) R, 
R.sup.l, R.sup.2, and R.sup.3 are each separately selected from the 
group consisting of hydrogen and alkyl of one through four carbons with 
the total number of carbons in these four substituents being eight; 
where in each of Formulas (1) through (5), 1 through 3 hydrogen atoms of 
the moiety selected from the group consisting of naphthyl, partially 
reduced naphthyl and indanyl can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy; and where in Formula (6) 
A is selected from the group consisting of hydrogen, alkyl of one 
through four carbons, alkoxy of one through four carbons and halogen; B 
is selected from the group consisting of alkyl of one through four 
carbons, alkoxy of one through four carbons and halogen; and C is 
selected from the group consisting of hydrogen, alkyl of one through 
four carbons, alkoxy of one through four carbons halogen, alkylthio of 
one through four carbons, alkoxyalkyl wherein the alkoxy portion has one 
through two carbons and the alkyl portion has one through two carbons, 
alkylamino of one through two carbons, dialkylamino where each alkyl 
group has one through two carbons, trif luoromethyl and trif luoromethoxy . 

18. A composition according to claim 17 wherein said centrally 
acting anticholinergic is a glycolate. 

19. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC12## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the naphthyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy . 

20. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 



centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC13## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the partially reduced naphthyl group can be replaced with a 
member selected from the group consisting of halogen, alkyl of one 
through four carbons, alkoxy of one through four carbons, alkylthio of 
one through four carbons, trif luoromethyl and trif luoromethoxy . 

21. A composition comprisinG one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC14## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the indanyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy . 

22. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC15##where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the partially reduced naphthyl group can be replaced consisting 
of halogen, alkyl of one through four carbons, alkoxy of one through 
four carbons, alkylthio of one through four carbons, trif luoromethyl and 
trif luoromethoxy . 

23. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC16##where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; and where one through three of the hydrogen 
atoms in the indanyl group can be replaced with a member selected from 
the group consisting of halogen, alkyl of one through four carbons, 
alkoxy of one through four carbons, alkylthio of one through four 
carbons, trif luoromethyl and trif luoromethoxy . 

24. A composition comprising one part by weight of an 
arylaminooxazoline and from about 0.5 to 30 parts by weight of a 
centrally acting anticholinergic agent, said 

arylaminooxazoline being selected from the group consisting of those of 
the following formula and pharmaceutically acceptable acid addition 
salts thereof: ##SPC17## where R, R.sup.l, R.sup.2, and R.sup.3 are each 
selected from the group consisting of hydrogen and alkyl of one through 
four carbons with the total number of carbons in each of these four 
substituents being eight; A is selected from the group consisting of 



hydrogen, alkyl of one through four carbons, alkoxy of one through four 
carbons and halogen; B is selected from the group consisting of alkyl of 
one through four carbons , alkoxy of one through four carbons and 
halogen; and C is selected from the group consisting of hydrogen, alkyl 
of one through four carbons , alkoxy of one through four carbons, 
halogen, alkylthio of one through four carbons , alkoxyalkyl wherein the 
alkoxy portion has one through two carbons and the alkyl portion has one 
through two carbons, alkylamino of one through two carbons, dialkylamino 
where each alkyl group has one through two carbons, trif luoromethyl and 
trif luoromethoxy . 

25. A composition comprising by weight 1 part of 2- (5, 6, 7, 8-tetrahydro-l 
naphthylamino) -2-oxazoline and 0.5-30 parts of atropine sulfate. 

26. A composition comprising by weight 1 part of 2- (2, 3-dimethylanilino) 
2-oxazoline and 0.5-30 parts of atropine sulfate. 

27. A composition comprising by weight 1 part of 2- ( 5 , 6 , 7 , 8-tetrahydro-l 
naphthylamino ) -2-oxazoline and 0.5 to 30 parts of scopolamine 
hydrobromide . 

28. A composition comprising by weight 1 part of 2- ( 2 , 3-dimethylanilino ) 
2-oxazoline and 0.5-30 parts of scopolamine hydrobromide. 

29. A composition comprising by weight 1 part of 2- (5, 6, 7, 8-tetrahydro-l 
naphthylamino) -2-oxazoline and 0.5 to 30 parts .of benzilic acid, phenyl 
cyclopentylglycolic acid, N-ethylpiperidinol ester . 

30. A composition comprising by weight 1 part of 2- (2, 3-dimethylanilino) 
2-oxazoline and 0.5 to 30 parts of benzilic acid, phenyl 
cyclopentylglycolic acid, N-ethylpiperidinol ester. 

31. A composition comprising by weight 1 part of 2- (2, 3-dimethylanilino) 
2-oxazoline 0.5 to 30 parts of benzilic acid, phenyl 

cyclopentylglycolic acid, N-ethylpiperidinol ester. 31. A composition 
comprising by weight 1 part of 2- (5, 6, 7, 8-tetrahydro-l-naphthylamino) -2- 
oxazoline and 0.5 to 30 parts of benzilic acid, beta-diethylaminoethyl 
ester . 

32. A composition comprising by weight 1 part of 2- (2, 3-dimethylanilino) 
2-oxazoline and 0.5-30 parts of benzilic acid, beta-diethylaminoethyl 
ester . 
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L4 5 ANSWER 1 OF 7 USPATFULL 

AB A pharmaceutical composition and method of treatment of diseases of 

cognitive dysfunction in a mammal comprising administration of a 
nicotine receptor partial agonist or a pharmaceutically acceptable salt 
thereof; and an acetylcholinesterase inhibitor, 

butylcholinesterase inhibitor, an estrogenic agent, selective estrogen 
receptor modulator or muscarinic agonist or a pharmaceutically 
acceptable salt thereof; and a pharmaceutically acceptable carrier. The 
nicotine receptor partial agonist and acetylcholinesterase 
inhibitor, butylcholinesterase inhibitor, estrogen, selective 
estrogen receptor modulator or muscarinic agonist are present in amounts 
that render the composition effective enhancing cognition or in the 
treatment of diseases of cognitive dysfunction including but not limited 
to Alzheimer's Disease, mild cognitive impairment, age-related cognitive 
decline, vascular dementia, Parkinson's disease dementia, Huntington's 
Disease, Stroke, TBI, AIDS associated dementia and schizophrenia. The 
method of using these compositions is also disclosed. 
CLM What is claimed is: 

1. A pharmaceutical composition for the enhancement of cognition 

or the treatment of disorders involving cognitive dysfunction 

in a mammal comprising: (a) a nicotine receptor partial agonist or a 

pharmaceutically acceptable salt thereof; (b) an 

acetylcholinesterase inhibitor, a butylcholinesterase 

inhibitor, an estrogenic agent, a selective estrogen receptor modulator 
or a muscarinic agonist or a pharmaceutically acceptable salt thereof; 
and (c) a pharmaceutically acceptable carrier; wherein the active 
ingredient (a) and (b) above are present in amounts that render the 
composition effective in the enhancement of cognition or the 
treatment of disorders involving cognitive dysfunction. 

4 . A pharmaceutical composition according to claim 1 wherein the 
acetylcholinesterase inhibitor or the 

butylcholinesterase inhibitor is selected from donepizil (Aricept . TM . ) , 
tacrine (Cognex.TM.) rivastigmine ( Exelon . TM. ) , physostigmine 
(Synapton) , galanthamine (Reminyl) , metrifonate (Promem) quilostigmine, 
tolserine, thiatolserine, cymserine, thiacymserine, neostigmine, 
eseroline, zifrosilone, mestinon, huperzine A and icopezil or a 
pharmaceutically acceptable salt of one of the foregoing compounds . 

8. A pharmaceutical composition according to claim 1 wherein diseases of 
cognitive dysfunction are selected from, but are not limited to, 
Alzheimer's Disease, mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson's disease 

dementia, Huntington's disease, stroke, traumatic brain injury (TBI), 
AIDS associated dementia and schizophrenia. 

9. A method of enhancing cognition or treating a disorder 
involving cognitive dysfunction in a mammal comprising 
administering to said mammal, an amount of a. a nicotine receptor 
partial agonist or a pharmaceutically acceptable salt thereof; and b. 
an acetylcholinesterase inhibitor, a 

butylcholinesterase inhibitor, an estrogenic agent, selective estrogen 
receptor modulator or muscarinic agonist or a pharmaceutically 
acceptable salt thereof; wherein the active ingredients (a) and (b) are 
administered in amounts that render the combination of the two 
ingredients effective in the treatment of diseases of cognitive 
dysfunction , 

12. A method according to claim 9 wherein the 
acetylcholinesterase inhibitor or butylcholinesterase 

inhibitor is selected from donepizil (Aricept . TM. ) , tacrine (Cognex.TM.) 
rivastigmine (Exelon . TM .) , physostigmine (Synapton), galanthamine 



(Reminyl), metrif onate (Promem) quilostigmine, tolserine, thiatolserine, 
cymserine, thiacymserine , neostigmine, eseroline, zifrosilone, mestinon, 
huperzine A and icopezil or a pharmaceutically acceptable salt of one of 
the foregoing compounds . 

16. A method according to claim 9 wherein the disorders of 
cognitive dysfunction are selected from, but not limited to, 
Alzheimer's Disease, mild cognitive impairment, age-related 
cognitive decline vascular dementia, Parkinson's disease 
dementia, Huntington's disease, stroke traumatic brain injury (TBI), 
AIDS associated dementia and schizophrenia. 

17. A method according to claim 9 wherein the nicotine receptor partial 
agonist and the acetylcholinesterase inhibitor or 

butylcholinesterase are administered substantially simultaneously. 

21. A pharmaceutical composition for enhancing cognition or 
treating a disorder involving cognitive dysfunction, including 
but not limited to, Alzheimer's Disease, mild cognitive 
impairment, age-related cognitive decline, vascular dementia, 
Parkinson's disease dementia, Huntington's Disease, Stroke, TBI, AIDS 
associated dementia and schizophrenia in a mammal, including a human, 
the method comprises administering to said mammal a cognitive 
dysfunction attenuating effective amount of a pharmaceutical composition 
comprising: (a) a nicotine receptor partial agonist or a 
pharmaceutically acceptable salt thereof; (b) an 
acetylcholinesterase inhibitor, a butylcholinesterase 

inhibitor, an estrogenic agent, a SERM, or a muscarnic agonist or a 
pharmaceutially acceptable salt thereof; (c) a pharmaceutically 
acceptable carrier, wherein (a) and (b) are present in amounts that 
render the composition effective in treating such disorders. 

22. A method of treating a disorder or conditon selected from the group 
consisting of Alzheimer's Disease, mild cognitive impairment, 
age-related cognitive decline, vascular dementia, Parkinson's 
disease dementia, Huntington's Disease, Stroke, TBI, AIDS associated 
dementia and schizophrenia comprising adminstering to said mammal; (a) 
a nicotine receptor partial agonist or a pharmaceutically acceptable 
salt thereof; (b) an acetylcholinesterase inhibitor 

, a butylcholinesterase inhibitor, an estrogenic agent, a SERM, or a 
muscarnic agonist or a pharmaceutically acceptable salt thereof; and 
wherein the active agents (a) and (b) above are administered in amounts 
that render the combination of the two ingredients effective in treating 
Alzheimer's Disease, mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson's disease 
dementia, Huntington's Disease, Stroke, TBI, AIDS associated dementia 
and schizophrenia. 
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L4 5 ANSWER 2 OF 7 US PAT FULL 

AB The invention relates to a method of treating neurological disorders 

associated with neurotransmitter deficit in a mammal comprising 
administering to the mammal a therapeutically effective amount of a 
combination of: (i) at least one neurotransmitter release enhancer, and 
(ii) at least one acetylcholinesterase inhibitor. 

The invention also relates to compositions and kits containing the same. 
CLM What is claimed is: 

4 . A composition of claim 1 wherein said acetylcholinesterase 
inhibitor is selected from the group consisting of tacrine and 
donepezil HCL. 

7. A method of treating a neurological or cognitive disorder 
in a mammal comprising administering to a mammal a therapeutically 
effective amount of a combination of: (i) at least one neurotransmitter 
release enhancer having the formula: ##STR19## or a pharmaceutically 
acceptable salt thereof, wherein: X and Y are taken together to form a 
saturated or unsaturated carbocyclic first ring and the shown carbon in 
said ring is .alpha, to at least one additional carbocyclic aromatic 
ring fused to the first ring, the total number of carbocyclic fused 
rings being 3-5, the sole heterocyclic substituents on said fused rings 
being Het.sup.l and Het.sup.2 ; and one of Het.sup.l or Het.sup.2 is 2, 
3, or 4-pyridyl or 2, 4, or 5-pyrimidinyl and the other is selected from 
(a) 2, 3, or 4-pyridyl optionally substituted with a halogen atom or 
trif luoromethyl, (b) 2, 4, or 5-pyrimidinyl, (c) 2-pyrazinyl, (d) 3 or 
4-pyridazinyl, (e) 3 or 4-pyrazolyl, (f) 2 or 3-tetrahydrof uranyl , and 
(g) 3-thienyl; and (ii) at least one acetylcholinesterase 
inhibitor. 



10. A method of treating a neurological or cognitive disorder 
in a mammal comprising administering a therapeutically effective amount 
of a combination of: (i) a compound of the formula: ##STR24## or a 
pharmaceutically acceptable salt thereof, wherein: A is N or CH; Het-1 
and Het-2 are each independently selected from 2-pyridyl, 3-pyridyl or 
4-pyridyl substituted with X; R.sup.2 and R.sup.3 are independently 
selected from H, F, CI, Br, I, CF.sub.3, R.sup.4, or — C.tbd.CH; R.sup.4 
is alkyl of 1 to 4 carbons; X in each instance is independently selected 
from H, F, CI, Br, I, or CF.sub.3, provided that at least one X is other 
than H; and (ii) an acetylcholinesterase inhibitor. 

17. A method of claim 10 wherein the acetylcholinesterase 
inhibitor is donepezil HC1 . 

18. A method of claim 16 wherein the acetylcholinesterase 
inhibitor is donepezil HC1 . 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders such as 
Alzheimer's disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula with 
acetylcholinesterase inhibitors . 

CLM What is claimed is: 

15. A method for treating a cognitive disorder in 
neurodegenerative diseases comprising administering to a patient 
suffering from said disease an effective amount of a compound of claim 
1. 



16. A method of treating a cognitive disorder in 

neurodegenerative diseases comprising administering to a patient 
suffering from said disease an effective amount of a combination of a 
compound of claim 1 with an acetylcholinesterase 
inhibitor . 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in. accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders such as 
Alzheimer's disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula or other compounds 
capable of enhancing acetylcholine release with 
acetylcholinesterase inhibitors. 

CLM What is claimed is : 

10. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 

11. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of a compound of claim 1 
with an acetylcholinesterase inhibitor. 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders such as 
Alzheimer's disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula with 
acetylcholinesterase inhibitors . 

CLM What is claimed is: 

2. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of a compound of claim 1 
with an acetylcholinesterase inhibitor. 

3. A kit for treating a cognitive or neurodegenerative disease 
comprising in separate containers in a single package pharmaceutical 
compounds for use in combination, in one container a compound in 
accordance with claim 1 and in a separate container an 
acetylcholinesterase inhibitor, said compound and 

inhibitor each being in a pharmaceutically acceptable carrier and their 
combined quantities being an effective amount. 

18. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 
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AB R.sup.3, R.sup.4, R.sup.5, R. sup. 20, R. sup. 27 and R. sup. 28 are as 

defined in the specification; are muscarinic antagonists useful for 
treating cognitive disorders such as Alzheimer's disease; pharmaceutical 
compositions and methods of preparation are also disclosed, as well as 
synergistic combinations of compounds of the above formula or other 
compounds capable of enhancing acetylcholine release with 
acetylcholinesterase inhibitors . 

CLM What is claimed is: 

13. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 



14. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of an acetylcholine release 
enhancing compound of claim 1 with an acetylcholinesterase 
inhibitor. 
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AB Darifenacin, and its pharmaceutically acceptable salts, are useful in 

the treatment of cognitive impairment. The invention also discloses the 
use of combinations of darifenacin, or a pharmaceutically acceptable 
salt thereof, with an acetylcholinesterase inhibitor 
, in the treatment of cognitive impairment. 

CLM What is claimed is: 

1. A pharmaceutical formulation comprising darifenacin, or a 
pharmaceutically acceptable salt thereof, and an 
acetylcholinesterase inhibitor, together with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

2. A formulation as claimed in claim 1, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 



3. A method of enhancing cognition in a person not suffering 
from cognitive impairment, which comprises administering an 
effective amount of darifenacin, or a pharmaceutically acceptable salt 
thereof, to that person. 

4. A method of treatment of cognitive impairment, which 
comprises administering a therapeutically effective amount of 
darifenacin, or a pharmaceutically acceptable salt thereof, to a patient 
in need of such treatment. 



5. A method as claimed in claim 4, wherein the cognitive 
impairment results from Alzheimer's disease. 

6. A method as claimed in claim 5, wherein the cognitive 
impairment results from age-related memory disorder. 



8. A method as claimed in claim 7, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 
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TI Pharmaceutical composition and method of treatment of diseases of 

cognitive dysfunction in a mammal 
AB A pharmaceutical composition and method of treatment of diseases of 

cognitive dysfunction in a mammal comprising administration of a 

nicotine receptor partial agonist or a pharmaceutically acceptable salt 

thereof; and an acetylcholinesterase inhibitor, 

butylcholinesterase inhibitor, an estrogenic agent, selective estrogen 
receptor modulator or muscarinic agonist or a pharmaceutically 
acceptable salt thereof; and a pharmaceutically acceptable carrier. The 
nicotine receptor partial agonist and acetylcholinesterase 
inhibitor, butylcholinesterase inhibitor, estrogen, selective 
estrogen receptor modulator or muscarinic agonist are present in amounts 
that render the composition effective enhancing cognition or 
in the treatment of diseases of cognitive dysfunction 
including but not limited to Alzheimer's Disease, mild cognitive 
impairment, age-related cognitive decline, vascular dementia, 
Parkinson's disease dementia, Huntington's Disease, Stroke, TBI, AIDS 
associated dementia and schizophrenia. The method of using these 
compositions is also disclosed. 
SUMM [0001] The present invention relates to pharmaceutical compositions for 
the prevention and/or treatment of diseases of cognitive 
dysfunction in a mammal comprising nicotine receptor partial agonists 
(NRPA) in combination with acetylcholinesterase inhibitors, 
butylcholinesterase inhibitors, estrogen, selective estrogen receptor 
modulators (SERMS) or muscarinic agonists and a pharmaceutically 
acceptable carrier. The pharmaceutical compositions are useful in 
enhancing memory in patients suffering from diseases of 
cognitive dysfunction such as, but not limited to, Alzheimer's 
Disease (AD) , mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson's disease 
dementia, Huntington's disease, stroke, traumatic brain injury (TBI), 
AIDS associated dementia and schizophrenia. 

SUMM [0002] Cognitive and/or degenerative brain disorders are 
characterized clinically by progressive loss of memory, 
cognition, reasoning, judgment and emotional stability that 
gradually leads to profound mental deterioration and 

ultimately death. In an example of such disorders, AD is a common cause 
of progressive mental failure (dementia) in aged humans and is 
believed to represent the fourth most common medical cause of death in 
the United States. Such disorders have been observed in varied races and 
ethnic groups worldwide and presents a major present and future public 
health problem. These diseases are currently estimated to affect about 
two to three million individuals in the United States alone. These 
diseases are incurable and will increase worldwide as the human lifespan 
increases . 



SUMM [0003] Alzheimer's Disease is associated with degeneration of 

cholinergic neurons in the basal forebrain that play a fundamental role 
in cognitive functions, including memory [Becker et al., Drug 
Development Research, 12, 163-195 (1988)]. As a result of such 
degeneration, patients suffering from the disease exhibit a marked 
reduction in acetylcholinesterase activity and choline uptake. 

SUMM [0005] NRPAs are expected to improve cognitive function in the 

above mentioned conditions. Referenced herein are well-documented 
findings that cholinergic mechanisms are important for normal 
cognitive functioning and that cholinergic hypofunction 
accompanies the cognitive deficits associated with Alzheimer's 
Disease (AD) . It has been shown previously that nicotine administration 



improves some aspects of cognitive performance in both animal 

models of cognitive function and in patients with AD [Wilson 

et al., Pharmacology Biochemistry and Behavior, 51, 509-514 (1995); 

Arneric et al., Alzheimer Disease and Associated Disorders, 9(suppl 2), 

50-61 (1995); Buccafusco et al., Behavioural Pharmacology, 10, 681-690 

(1999) ] . 

SUMM [0006] The present invention also relates to the combination use of 

acetylcholinesterase and butylcholinesterase inhibitors and NRPAs which 
result in cognition enhancement. It is known that 

acetylcholinesterase and butylcholinesterase inhibitors are effective in 
enhancing cholinergic activity and useful in improving the memory of 
Alzheimer's patients. By inhibiting the acetylcholinesterase or 
butylcholinesterase enzyme, these compounds increase the level of the 
neurotransmitter acetylcholine in the brain and thus enhance memory. 
Becker et al . , [Drug Development Research, 12, 163-195 (1988)], report 
that behavioral changes following cholinesterase inhibition appear to 
coincide with predicted peak levels of acetylcholine in the brain. They 
discuss the efficacy of three known acetylcholinesterase inhibitors 
physostigmine (Synapton) , metrifonate, and tetrahydroaminoacridine . The 
development of specific acetylcholinesterase inhibitors has greatly 
improved the treatment options available for patients suffering from 
degenerative neurological disorders (e.g. Aricept) . 

SUMM [0007] The present invention also relates to the combination use of 

estrogen and/or selective estrogen receptor modulators (SERMs) and NRPAs 
which result in cognition enhancement. Estrogen has been shown 
to have protective effects in both in vivo model systems of 
cognitive dysfunction as well as human clinical studies. Singh 
et al. [Brain Research, 644, 305-312 (1994)] demonstrates a decline of 
cognitive function in the ovarectomized rat which can be 
prevented by administration of estrogen. Fifteen clinical studies 
examining the role of estrogen replacement therapy in cognition 
demonstrate statistically significant improvements in cognitive 
function [Haskell et al., Journal of Clinical Epidemiology, 50(11), 
1249-1264 (1997)]. Such combinations are useful in the treatment of 
disorders associated with cognition impairment including, but 
not limited to, Alzheimer's Disease (AD), mild cognitive 
impairment, age-related cognitive decline, vascular dementia, 
Parkinson's disease dementia, Huntington's disease, stroke, traumatic 
brain injury (TBI) AIDS associated dementia and schizophrenia. 

SUMM [0008] The present invention also relates to the combination use of 
NRPAs and muscarinic agonists which result in cognition 
enhancement. Muscarinic' and nicotinic agonists have been reported to 
enhance cognitive tasks in animal models and in humans. 

Schwarz et al . , Journal of Pharmacology & Experimental Therapeutics 291: 
812-22 (1999); Veroff et al., Alzheimer Disease & Associated Disorders 
12, 304-12 (1998); Bodick et al . , Alzheimer Disease & Associated 
Disorders 11 Suppl 4, S16-22 (1997). 

SUMM [0009] It is expected that combinations of NRPAs with these other agents 
would be useful in the treatment of disorders associated with 
cognition impairment including, but not limited to, Alzheimer's 
Disease (AD) , mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson's disease 
dementia, Huntington's disease, stroke, traumatic brain injury (TBI) 
AIDS associated dementia and schizophrenia. 

SUMM [0010] The present invention relates to a pharmaceutical composition for 
the enhancement of cognition or the treatment of disorders 
involving cognitive dysfunction in a mammal comprising (a) a 
nicotine receptor partial agonist (NRPA) or a pharmaceutical acceptable 



salt thereof; (b) an acetylcholinesterase inhibitor, a 
butylcholinesterase inhibitor, estrogenic agent, a selective estrogen 
receptor modulator (SERM) or a muscarinic agonist or a pharmaceutically 
acceptable salt thereof; and (c) , a pharmaceutically acceptable carrier; 
wherein the active ingredients (a) and (b) above are present in amounts 
that render the composition effective in the enhancement of 
cognition or the treatment of disorders of cognitive 
dysfunction. 

SUMM [014 6] The pharmaceutical compositions are useful in the enhancement of 
cognition or the treatment of disorders involving 
cognitive dysfunction including but not limited to Alzheimer's 
Disease, mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson 1 s disease, 
dementia, Huntington ' s disease, stroke, traumatic brain injury (TBI ) , 
AIDS associated dementia and schizophrenia. 

SUMM [0147] Another aspect of this invention is a method of enhancing 
cognition or the treatment of a disorder involving 
cognitive dysfunction in a mammal comprising administering to 
the mammal, an amount of (a) a nicotine receptor partial agonist or a 
pharmaceutically acceptable salt thereof; and (b) an 
acetylcholinesterase inhibitor, a butylcholinesterase inhibitor, 
estrogenic agent, a selective estrogen receptor modulator (SERM) or a 
muscarinic agonist or a pharmaceutically acceptable salt thereof; 
wherein the active ingredients (a) and (b) are administered in amounts 
that render the combination of the two ingredients effective in 
cognition or the enhancement of a disorder involving treatment 
of disorders cognitive dysfunction. 

SUMM [0284] The pharmaceutical composition is used for enhancing 
cognition or treating a disorder involving cognitive 

dysfunction, including but not limited to, Alzheimer's Disease, mild 
cognitive impairment, age-related cognitive decline, 

vascular dementia, Parkinson's disease dementia, Huntington's disease, 
Stroke, TBI, AIDS associated dementia and Schzophrenia in a mammal, 
including a human . The method comprises administering to said mammal a 
cognitive dysfunction attenuating effective amount of the above 
pharmaceutical composition comprising (a ) a nicotine receptor partial 
agonist or a pharmaceutically acceptable salt thereof; (b) an acetyl 
cholinesterase inhibitor, a butylcholinesterase inhibitor, an estrogenic 
agent, a SERM or a muscarinic agonist or a pharmaceutically acceptable 
carrier. In the pharmaceutical composition (a) and (b) are present in 
amounts that render the composition effective in treating such 
disorders . 

SUMM [0285] A method of treating a disorder or condition selected from the 
group consisting of Alzheimer Disease, mild cognitive 
impairment, age-related cognitive decline, vascular dementia, 
Parkinson ' s disease dementia, Huntington 1 s Disease, Stroke, TBI, AIDS 
associated dementia and Schizophrenia comprises administering to a 
mammal (a) a nicotine receptor partial agonist or a pharmaceutically 
acceptable salt thereof; (b) an acetylcholinesterase inhibitor, a 
butylcholinesterase inhibitor, an estrogenic agent, a SERM or a 
muscarinic agonist or a pharmaceutically acceptable salt thereof; where 
in the active agents (a) and (b) above are administered in amounts that 
render the combination of the two ingredients effective in treating 
Alzheimer's Disease, mild Cognitive impairment, age-related 
cognitive decline, Vascular dementia, Huntington's Disease, 
Strole, TBI, AIDS associated dementia and Schizophrenia. 

DETD [0299] The utility of the compounds of the present invention as medical 
agents in the treatment of conditions which present with low 



cognitive function (such as Alzheimer's Disease, mild 
cognitive impairment , age-related cognitive decline , 

vascular dementia, Parkinson's disease dementia, Huntington's disease, 
stroke, traumatic brain injury (TBI), AIDS associated dementia and 
schizophrenia) in mammals (e.g. humans) is demonstrated by the activity 
of the compounds of this invention in conventional assays and the in 
vitro assays described below: nicotine receptor binding assay, dopamine 
turnover, acetylcholinesterase inhibitor protocol, in vitro estrogen 
receptor binding assay and muscarinic receptor binding. 
Cognitive function of the agents themselves or of the 
combination agents in mammals is measured in the radial arm maze in 
rodents or delayed matching to sample tests in primates. Such assays 
also provide a means whereby the activities of the compounds of this 
invention can be compared between themselves and with the activities of 
other known compounds. The results of these comparisons are useful for 
determining dosage levels in mammals, including humans, for the 
treatment of such diseases . 

DETD [0312] The activity of muscarinic receptors can be determined according 
to the following protocol. Chinese hamster ovary cells (CH0-K1) stably 
transformed to express human ml-m5_receptors can be obtained from Dr. 
Tom Bonner (Laboratory of Cell Biology, National Institute of 
Mental Health, Building 36, Rm 3A-17, National Institute of 
Health, Bethesda, Md. 20892). Cells are maintained in Dulbecco's 
Modified Eagle Medium containing 10% fetal calf serum and harvested at 
confluence by brief incubation in Ca++/Mg++_f ree phosphate-buffered 
saline containing 4 mM EDTA. 

DETD ASSAYS FOR COGNITIVE DYSFUNCTION 

DETD [0320] Drug Administration: Compounds to test for improvement of 
cognition are administered prior to each training session, or 
immediately following the training session. 

DETD [0323] Variables relating to the monkey's performance are tabulated in a 
matrix for each daily session. It is possible to separate two main 
components of the DMTS task, a test of memory recall and a 
cognitive component which tests the abstract conceptualization 
of "matching". Baseline runs are generally performed on Mondays, with 
drug administered on Tuesdays and Thursdays. Wednesdays and Fridays the 
animals are tested, but no drug or vehicle will be administered. The 
animals are not run on weekends. We have not found any effect of day of 
testing on animal performance of the DMTS task. However, baseline 
performance is continuously monitored and redefined should the animal's 
performance change during the study. In such cases it would be necessary 
to determine if the baseline change is temporary (e.g., drug related) or 
permanent. In either case drug testing is discontinued to allow the 
adjustment {if necessary) of delay intervals until a typical and stable 
level of baseline performance is once again attained [Paule et al., 
Neurotoxicology and Teratology, 20, 493-502 (1998); Buccafusco et al., 
Behavioral Pharmacology, 10, 681-690 (1999)]. 

DETD [0324] The utility of the NRPA compounds employed in the present 
invention as medicinal agents include neuronal nicotinic receptor 
binding, dopamine turnover, and animal models of cognitive 
impairment. Such assays also provide a means whereby the activities of 
the compounds of this invention can be compared between themselves and 
with the activities of other known compounds. 

DETD [0330] The amount and timing of compounds administered will, of course, 
be based on the judgement of the prescribing physician. Thus, because of 
patient to patient variability, the dosages given below are a guideline 
and the physician may titrate doses of the agent to achieve the activity 
that the physician considers appropriate for the individual patient. In 
considering the degree of activity desired, the physician must balance a 
variety of factors such as cognitive function, age of the 
patient, presence of preexisting disease, as well as presence of other 
diseases (e.g., cardiovascular). The following paragraphs provide 
preferred dosage ranges for the various components of this invention 



(based on average human weight of 70 kg) . 
CLM What is claimed is: 

1. A pharmaceutical composition for the enhancement of cognition 

or the treatment of disorders involving cognitive dysfunction 

in a mammal comprising: (a) a nicotine receptor partial agonist or a 

pharmaceutically acceptable salt thereof; (b) an 

acetylcholinesterase inhibitor, a butylcholinesterase 

inhibitor, an estrogenic agent, a selective estrogen receptor modulator 
or a muscarinic agonist or a pharmaceutically acceptable salt thereof; 
and (c) a pharmaceutically acceptable carrier; wherein the active 
ingredient (a) and (b) above are present in amounts that render the 
composition effective in the enhancement of cognition or the 
treatment of disorders involving cognitive dysfunction. 

4 . A pharmaceutical composition according to claim 1 wherein the 
acetylcholinesterase inhibitor or the 

butylcholinesterase inhibitor is selected from donepizil (Aricept . TM. ) , 
tacrine (Cognex.TM.) rivastigmine (Exelon . TM . ) , physostigmine 
(Synapton), galanthamine (Reminyl) , metrifonate (Promem) quilostigmine, 
tolserine, thiatolserine, cymserine, ^ thiacymserine, neostigmine, 
eseroline, zifrosilone, mestinon, huperzine A and icopezil or a 
pharmaceutically acceptable salt of one of the foregoing compounds. 

8. A pharmaceutical composition according to claim 1 wherein diseases of 
cognitive dysfunction are selected from, but are not limited to, 
Alzheimer 1 s Disease, mild cognitive impairment , age-related 
cognitive decline, vascular dementia, Parkinson 1 s disease 

dementia, Huntington's disease, stroke, traumatic brain injury (TBI) , 
AIDS associated dementia and schizophrenia . 

9. A method of enhancing cognition or treating a disorder 
involving cognitive dysfunction in a mammal comprising 
administering to said mammal , an amount of a . a nicotine receptor 
partial agonist or a pharmaceutically acceptable salt thereof; and b. 
an acetylcholinesterase inhibitor, a 

butylcholinesterase inhibitor, an estrogenic agent , selective estrogen 
receptor modulator or muscarinic agonist or a pharmaceutically 
acceptable salt thereof; wherein the active ingredients (a) and (b) are 
administered in amounts that render the combination of the two 
ingredients effective in the treatment of diseases of cognitive 
dysfunction . 

12. A method according to claim 9 wherein the 
acetylcholinesterase inhibitor or butylcholinesterase 

inhibitor is selected from donepizil (Aricept . TM .) , tacrine (Cognex.TM.) 
rivastigmine (Exelon. TM. ) , physostigmine (Synapton), galanthamine 
(Reminyl) , metrifonate ( Promem) quilostigmine, tolserine, thiatolserine, 
cymserine, thiacymserine , neostigmine, eseroline, zifrosilone, mestinon, 
huperzine A and icopezil or a pharmaceutically acceptable salt of one of 
the foregoing compounds. 

16. A method according to claim 9 wherein the disorders of 
cognitive dysfunction are selected from, but not limited to, 
Alzheimer's Disease, mild cognitive impairment, age-related 
cognitive decline vascular dementia, Parkinson's disease 

dementia, Huntington's disease, stroke traumatic brain injury (TBI), ) 
AIDS associated dementia and schizophrenia. 

17. A method according to claim 9 wherein the nicotine receptor partial 
agonist and the acetylcholinesterase inhibitor or 

butylcholinesterase are administered substantially simultaneously. 
21. A pharmaceutical composition for enhancing cognition or 



treating a disorder involving cognitive dysfunction, including 
but not limited to, Alzheimer's Disease, mild cognitive 
impairment, age-related cognitive decline, vascular dementia, 
Parkinson's disease dementia, Huntington's Disease, Stroke, TBI, AIDS 
associated dementia and schizophrenia in a mammal, including a human, 
the method comprises administering to said mammal a cognitive 
dysfunction attenuating effective amount of a pharmaceutical composition 
comprising: (a) a nicotine receptor partial agonist or a 
pharmaceutically acceptable salt thereof; (b) an 
acetylcholinesterase inhibitor, a butylcholinesterase 
inhibitor, an estrogenic agent, a SERM, or a muscarnic agonist or a 
pharmaceutially acceptable salt thereof; (c) a pharmaceutically 
acceptable carrier, wherein (a) and (b) are present in amounts that 
render the composition effective in treating such disorders. 

22. A method of treating a disorder or conditon selected from the group 
consisting of Alzheimer's Disease, mild cognitive impairment, 
age-related cognitive decline, vascular dementia, Parkinson's 
disease dementia, Huntington's Disease, Stroke, TBI, AIDS associated 
dementia and schizophrenia comprising adminstering to said mammal; (a) 
a nicotine receptor partial agonist or a pharmaceutically acceptable 
salt thereof; (b) an acetylcholinesterase inhibitor 

, a butylcholinesterase inhibitor, an estrogenic agent, a SERM, or a 
muscarnic agonist or a pharmaceutically acceptable salt thereof; and 
wherein the active agents (a) and (b) above are administered in amounts 
that render the combination of the two ingredients effective in treating 
Alzheimer's Disease, mild cognitive impairment, age-related 
cognitive decline, vascular dementia, Parkinson's disease 
dementia, Huntington's Disease, Stroke, TBI, AIDS associated dementia 
and schizophrenia. 
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L4 4 ANSWER 2 OF 9 USPATFULL 

AB The invention relates to a method of treating neurological disorders 

associated with neurotransmitter deficit in a mammal comprising 
administering to the mammal a therapeutically effective amount of a 
combination of: (i) at least one neurotransmitter release enhancer, and 



(ii) at least one acetylcholinesterase inhibitor. 

The invention also relates to compositions and kits containing the same. 



4 . A composition of claim 1 wherein said acetylcholinesterase 
inhibitor is selected from the group consisting of tacrine and 
donepezil HCL. 

7. A method of treating a neurological or cognitive disorder 
in a mammal comprising administering to a mammal a therapeutically 
effective amount of a combination of: (i) at least one neurotransmitter 
release enhancer having the formula: ##STR19## or a pharmaceutically 
acceptable salt thereof, wherein: X and Y are taken together to form a 
saturated or unsaturated carbocyclic first ring and the shown carbon in 
said ring is .alpha, to at least one additional carbocyclic aromatic 
ring fused to the first ring, the total number of carbocyclic fused 
rings being 3-5, the sole heterocyclic substituents on said fused rings 
being Het.sup.l and Het.sup.2 ; and one of Het.sup.l or Het.sup.2 is 2, 
3, or 4-pyridyl or 2, 4, or 5-pyrimidinyl and the other is selected from 
(a) 2, 3, or 4-pyridyl optionally substituted with a halogen atom or 
trif luoromethyl, (b) 2, 4, or 5-pyrimidinyl, (c) 2-pyrazinyl, (d) 3 or 
4-pyridazinyl, (e) 3 or 4-pyrazolyl, (f) 2 or 3-tetrahydrof uranyl, and 
(g) 3-thienyl; and (ii) at least one acetylcholinesterase 
inhibitor. 

10. A method of treating a neurological or cognitive disorder 
in a mammal comprising administering a therapeutically effective amount 
of a combination of: (i) a compound of the formula: ##STR24## or a 
pharmaceutically acceptable salt thereof, wherein: A is N or CH; Het-1 
and Het-2 are each independently selected from 2-pyridyl, 3-pyridyl or 
4-pyridyl substituted with X; R.sup.2 and R.sup.3 are independently 
selected from H, F, CI, Br, I, CF.sub.3, R.sup.4, or — C.tbd.CH; R.sup.4 
is alkyl of 1 to 4 carbons; X in each instance is independently selected 
from H, F, CI, Br, I, or CF.sub.3, provided that at least one X is other 
than H; and (ii) an acetylcholinesterase inhibitor. 

17. A method of claim 10 wherein the acetylcholinesterase 
inhibitor is donepezil HC1 . 

18. A method of claim 16 wherein the acetylcholinesterase 
inhibitor is donepezil HC1. 



CLM 



What is claimed is: 



ACCESSION NUMBER: 
TITLE: 



2001 : 112346 USPATFULL 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



Composition for and method of treating neurological 
disorders 

Zaczek, Robert, Avondale, PA, United States 

DuPont Pharmaceuticals Company, Wilmington, DE, United 

States (U.S. corporation) 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 



US 6262081 



Bl 



20010717 



APPLICATION INFO. : 



US 1999-349906 



19990708 (9) 



NUMBER 



DATE 



PRIORITY INFORMATION: 
DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 



US 1998-92341P 19980710 (60) 

Utility 

GRANTED 

Jarvis, William R. A. 

Rubin, Kenneth B., Fuzail, Kalim S. 

19 

1 



LINE COUNT: 868 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L4 4 ANSWER 3 OF 9 US PAT FULL 

AB A pharmaceutical composition incorporates a pharmaceutical^ effective 

amount of at least two components, one of those components being a 
nicotinic compound capable of interacting with nicotinic cholinergic 
receptors (e.g., a nicotinic agonist, such as E-metanicotine ) and one of 
those components being an acetylcholinesterase 
inhibitor (e.g., tacrine). The pharmaceutical composition is 
useful for treating CNS disorders, such as Alzheimer's disease. 

SUMM Central nervous system (CNS) disorders are a type of neurological 
disorder. CNS disorders can be drug induced; can be attributed to 
genetic predisposition, infection or trauma; or can be of unknown 
etiology. CNS disorders comprise neuropsychiatric disorders, 
neurological diseases and mental illnesses; and include 
neurodegenerative diseases, behavioral disorders, cognitive 
disorders and cognitive affective disorders. There are several 
CNS disorders whose clinical manifestations have been attributed to CNS 
dysfunction (i.e., disorders resulting from inappropriate levels of 
neurotransmitter release, inappropriate properties of neurotransmitter 
receptors, and/or inappropriate interaction between neurotransmitters 
and neurotransmitter receptors) . Several CNS disorders can be attributed 
to a cholinergic deficiency, a dopaminergic deficiency, an adrenergic 
deficiency and/or a serotonergic deficiency. CNS disorders of relatively 
common occurrence include presenile dementia (early onset Alzheimer's 
disease), senile dementia (dementia of the Alzheimer's type), 
Parkinsonism including Parkinson's disease, Lewy body diseasse (LBD) , 
supranuclear palsy (SNP) , Huntington's chorea, tardive dyskinesia, 
hyperkinesia, mania, attention deficit disorder, anxiety, dyslexia, 
schizophrenia and Tourette's syndrome. 

SUMM Various acetylcholinesterase (AChE) inhibitors have been reported as 
being useful for treating a variety of conditions and disorders, 
including various CNS disorders. AChE inhibitors limit the activity of 
the enzyme, acetylcholinesterase, which hydrolyzes the endogenous 
neurotransmitter acetylcholine (ACh) ; and as such, AChE inhibitors 
reportedly preserve existing ACh levels in patients treated therewith, 
and the resulting increase in extracellular ACh within the CNS 
reportedly restores central cholinergic hypofunction and hence improves 
memory and cognition. One commercially available AChE 
inhibitor Cognex, which is marketed as a treatment for Alzheimer's 
disease as capsule containing tacrine hydrochloride, available from 
Parke-Davis Division of Warner-Lambert Company. Another-commercially 
available AChE inhibitor is Aricept, which is a capsule containing 
donezepil hydrochloride, available from Eisai. Other reported AChE 
inhibitors include Amirine from Nikken Pharmaceuticals, SW-10888 from 
Sumitomo, MF-217 from Mediolanum Pharmaceutici-Angelini, Ro 45-5934, 
HP-290 from Hoesht-Russel, ENA 713 from Sandoz, Itameline from Hoesht, 
Metrifonate from Bayer-Wiles, Tak 177 from Takeda, CP 118.954 from 
Pfizer, Galanthamine from Naedheim Pharmaceuticals, 0N0 1603 from Ono, 
Zifrosilone from Marion Merrel Dow. See, for example those AChE 
inhibitors set forth in Brufani et al, Alzheimer Disease: From Molecular 
Biology to Therapy, eds . Becker et al . , pp. 171-177 (1996); Schmidt et 
al . , Alzheimer Disease: From Molecular Biology to Therapy, eds. Becker 
et al., pp. 217-221 (1996); Vargas et al . , Alzheimer Disease: From 
Molecular Biology to Therapy, eds. Becker et al., pp. 251-255 (1996); 
Greig et al . , Alzheimer Disease: From Molecular Biology to Therapy, eds. 
Becker et al., pp. 231-237 (1996); and Giacobini, Alzheimer Disease: 
From Molecular Biology to Therapy eds. Becker et al . , pp. 187-204 
(1996) . Such AChE inhibitors include eptastigmine, metrifonate and 
phenserine. However, certain AChE inhibitors have limited efficacy, are 
difficult to titrate, can affect liver function, are contraindicated in 



many disease states, and can cause side effects (e.g., hepatotoxicity, 
headache, myalgia, nausea/vomiting, dyspepsia, dizziness, ataxia, 
anorexia, and diarrhea) . 

SUMM Compounds capable of interacting with nicotinic cholinergic receptors 

can vary. Such compounds exhibit nicotinic pharmacology. Such compounds 
are selective to nicotinic cholinergic receptors in that such compounds 
bind with high affinity to relevant receptor subtypes (e.g., those 
compounds exhibit binding constants of less than 1,000 nM) . See, Cheng t 
al., Biochem. Pharmacol. 22: 3099 (1973). Preferably, such compounds are 
nicotinic agonists. Nicotinic agonists are ligands that activate 
receptors (i.e., promote opening of ion channels) upon interaction of 
those ligands with the binding sites of those receptors. See, Bencherif 
et al., JPET 279: 1413-1421 (1996). Nicotinic agonists useful in 
carrying out the present invention can vary. Such agonists include 
nicotine and its analogs and derivatives. Exemplary nicotinic agonists 
are set forth in U.S. Pat. No. 4,965,074 to Leeson; U.S. Pat. No. 
5,242,935 to Lippiello et al . ; U.S. Pat. Nos . 5,276,043; 5,227,391 to 
Caldwell et al.; U.S. Pat. No. 5,583,140 to Bencherif et al.; U.S. Pat. 
No. 5,516,785 to Zoltewicz et al . ; PCT WO 96/31475 and European Patent 
Application No. 588,917. Existing nicotinic agonists providing 
cognitive benefit are observed to bind to the 

. alpha .. sub. 4 .beta .. sub. 2 or . alpha . . sub. 4 . beta . . sub. 4 nAChR subtypes. 
See, Bencherif et al., CNS Drug Review, 3(4): 325-345 (1998). See, also, 
Wilkie et al . , Biochem. Soc. Trans. 21: 429-431 (1993) and Wonnacott et 
al., In: Effects of Nicotine on Biological Systems II: 87-94 (1995). 

SUMM The present invention involves administering an effective amount of a 

pharmaceutical composition incorporating (1) an effective amount of any 
or all of the components of that composition, or (ii) a sub-threshold or 
submaximal amount of any or all of the components of that composition. A 
submaximal dose is a dose that is not effective to provide a desired 
therapeutic effect; that is, a dose that is less than an active dose. 
Components are employed at submaximal doses (e.g., typically less than 
100 percent, often less than 75 percent, frequently less than 50 
percent, and even less than 25 percent, of the active dose of that 
component) . Hence, there is provided the potential for minimized side 
effects associated with any of these compounds at efficacious doses when 
not employed as a synergistic mixture. However, the components, when 
used in combination, act between the different pathways to maximize the 
beneficial effects of these compounds on cognitive functions. 
That is, even though each component of the pharmaceutical composition is 
used in amounts that are less than the respective minimal effective 
doses, the combination of components provides a therapeutic effect. 

DETD A step-through passive avoidance paradigm is a test is designed to 

assess the ability of a compound to reverse scopolamine-induced amnesia 
in rats. A positive outcome in this paradigm supports the notion that 
the tested compound has potential cognition enhancing effects, 
an end-point relevant to some CNS disorders. Briefly, a Gemini Avoidance 
System (San Diego Instruments) was used for these experiments. During 
the period of habituation, rats received a subcutaneous injection of 
saline. On the acquisition day, each rat received a subcutaneous 
injection of 0.5 .mu.mol/kg scopolamine (or saline in the case of the 
vehicle control group) 30 minutes prior to being placed in the chambers. 
Five minutes following scopolamine injection, (or twenty-five minutes 
before being placed in the chamber) , each rat was administered a 
subcutaneous injection with one of four doses of the pharmaceutical 
composition component ingredients. Thirty minutes following the 
scopolamine or vehicle injection, each rat was placed in the brightly 
illuminated chamber, facing away from the sliding door. After ten 
seconds, the door separating the chambers opened allowing access to the 
dark chamber. The time to enter the dark chamber was measured. 



Immediately upon entering the dark chamber, the rat received a mild 
foot-shock (0.5 mAmp) for 2 second duration. Twenty-four hours following 
training, each rat was placed in the light chamber facing away from the 
sliding door. Thirty seconds later the door was opened and the rat was 
allowed to enter the dark chamber. Upon entering the dark chamber the 
sliding door was closed and the rat was removed from the apparatus (no 
shock was delivered) . If the rat did not enter the dark chamber within 
300 seconds, a ceiling score of 300 seconds was recorded for that rat, 
and the rat was removed from the apparatus and returned to its home 
cage. Following saline sub-cutaneous injection, animals were not 
cognitively impaired and did not enter the avoidance chamber. 
The latency was markedly longer (>70 seconds, on average) than those 
rendered amnesic with scopolamine (latency of less than 10 seconds, on 
average). Following treatment with tacrine at 1.2, 4, and 12 .mu.mol/kg; 
the latency was unchanged at 1.2 mmol/kg (not significantly different 
than scopolamine) , and was increased to 30 and 25 seconds, at 4 and 12 
.mu.mol/kg, respectively. Following treatment with (2S) - ( 4E) -N-methyl-5- 
(5-isopropoxy-3-pyridyl) -4 -penten-2-amine at 0.6, 1 and 3 .mu.mol/kg, 
the latency increased to approximately 25, 55 and 20 seconds, 
respectively. The co-administered combination of tacrine (1.2 pmol/kg) 
and (2S) - (4E) -N-methyl-5- (5-isopropoxy-3-pyridyl) -4-penten-2-amine (0.6 
.mu.mol/kg) resulted in increased latency to 40 seconds, which was 
greater than either component alone. Further, the co-administered 
combination provided increased latency at a submaximal dose of tacrine. 



1. A pharmaceutical composition comprising a pharmaceutically effective 
amount of at least two components, the first component being a nicotinic 
agonist possessing selectivity to at least one nicotinic receptor 
subtype selected from the group consisting of an . alpha . 4 . beta . 2 
nicotinic receptor subtype and an . alpha . 4 . beta . 4 nicotinic receptor 
subtype and the second component being an acetylcholinesterase 
inhibitor, wherein the first component is present in an amount 
between about 5 .mu.g and about 50 .mu.g/kg of patient weight and 
wherein the second component is present in an amount between about 30 
.mu.g and about 600 .mu.g/kg of patient weight. 

5. The composition of claim 1 wherein the acetylcholinesterase 
inhibitor is tacrine. 

6. A method for treating CNS disorders comprising administering to a 
subject a pharmaceutically effective amount of a pharmaceutical 
composition incorporating a nicotinic agonist possessing selectivity to 
at least one nicotinic receptor subtype selected from the group 
consisting of an . alpha . 4 . beta . 2 nicotinic receptor subtype and an 

. alpha . 4 .beta . 4 nicotinic receptor subtype and an 
acetylcholinesterase inhibitor, wherein the nicotinic 

agonist is administered in an amount between about 5 .mu.g and about 50 
.mu.g/kg of patient weight and wherein the acetylcholinesterase 
inhibitor is administered in an amount between about 30 .mu.g 
and about 600 .mu.g/kg of patient weight. 

10. The method of claim 6 wherein the acetylcholinesterase 
inhibitor is tacrine. 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders 
such as Alzheimer f s disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula with 
acetylcholinesterase inhibitors . 

SUMM The present invention relates to di-N-substituted piperazines and 
1, 4-di-substituted piperidines useful in the treatment of 
cognitive disorders , pharmaceutical compositions containing the 
compounds , methods of treatment using the compounds , and to the use of 
said compounds in combination with acetylcholinesterase inhibitors. 

SUMM Alzheimer's disease and other cognitive disorders have 

received much attention lately, yet treatments for these diseases have 
not been very successful. According to Melchiorre et al. (J. Med. Chem. 
(1993) , 36, 3734-3737) , compounds that selectively antagonize M2 
muscarinic receptors , especially in relation to Ml muscarinic receptors 
should possess activity against cognitive disorders. Baumgold 
et al. (Eur. J. of Pharmacol., 251, (1994) 315-317) disclose 
3- . alpha . -chloroimperialine as a highly selective m2 muscarinic 
antagonist . 



SUMM The present invention is predicated on the discovery of a class of 

di-N-substituted piperazines and 1 , 4-di-substituted piperidines, some o 
which have m2 selectivity even higher than that of 3-. alpha. - 
chloroimperialine. Logemann et al (Brit. J. Pharmacol. (1961), 17, 
286-296) describe certain di-N-substituted piperazines, but these are 
different from the inventive compounds of the present invention . 
Furthermore, the compounds of Logemann et al . are not disclosed to have 
activity against cognitive disorders . 

SUMM Another aspect of the invention is the use of a compound formula I for 
the preparation of a pharmaceutical composition useful in the treatment 
of cognitive disorders and neurodegenerative diseases such as 
Alzheimer ' s disease . 



SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
compound of formula I. 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
combination of a compound of formula I with an ace tycholinest erase 
inhibitor . 



I 



SUMM Another aspect of this invention is a kit comprising in separate 

containers in a single package pharmaceutical compounds for use in 
combination to treat cognitive disorders in one container a 
compound of formula I in a pharmaceutically acceptable carrier and in a 
second container an acetylcholinesterase inhibitor in a pharmaceutically 
acceptable carrier, the combined quantities being an effective amount. 

SUMM The compounds of formula I exhibit selective m2 and/or m4 muscarinic 
antagonizing activity, which has been correlated with pharmaceutical 
activity for treating cognitive disorders such as Alzheimers 
disease and senile dementia. 

SUMM When a compound of formula I or a compound capable of enhancing ACh 

release is used in combination with an acetylcholinesterase inhibitor to 
treat cognitive disorders these two active components may be 
co-administered simultaneously or sequentially, or a single 
pharmaceutical composition comprising a compound of formula I or a 
compound capable of enhancing ACh release and an acetylcholinesterase 
inhibitor in a pharmaceutically acceptable carrier can be administered. 
The components of the combination can be administered individually or 
together in any conventional oral or parenteral dosage form such as 
capsule, tablet, powder, cachet, suspension, solution, suppository, 
nasal spray, etc. The dosage of the acetylcholinesterase inhibitor may 
range from 0.001 to 100 mg/kg body weight. 

CLM What is claimed is : 

15. A method for treating a cognitive disorder in 
neurodegenerative diseases comprising administering to a patient 
suffering from said disease an effective amount of a compound of claim 
1. 

16. A method of treating a cognitive disorder in 

neurodegenerative diseases comprising administering to a patient 
suffering from said disease an effective amount of a combination of a 
compound of claim 1 with an acetylcholinesterase 
inhibitor. 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders 
such as Alzheimer's disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula or other compounds 
capable of enhancing acetylcholine release with 
acetylcholinesterase inhibitors. 

SUMM The present invention relates to di-N-substituted piperazines and 
1, 4-di-substituted piperidines useful in the treatment of 
cognitive disorders, pharmaceutical compositions containing the 
compounds, methods of treatment using the compounds, and to the use of 
said compounds in combination with acetylcholinesterase inhibitors. 

SUMM Alzheimer's disease and other cognitive disorders have 

received much attention lately, yet treatments for these diseases have 
not been very successful. According to Melchiorre et al . (J. Med. Chem. 
(1993), 36, 3734-3737), compounds that selectively antagonize M2 
muscarinic' receptors, especially in relation to Ml muscarinic receptors, 
should possess activity against cognitive disorders. Baumgold 
et al. (Eur. J. of Pharmacol., 251, (1994) 315-317) disclose 
3- . alpha . -chloroimperialine as a highly selective m2 muscarinic 
antagonist . 

SUMM The present invention is predicated on the discovery of a class of 

di-N-substituted piperazines and 1 , 4-di-substituted piperidines, some of 
which have m2 selectivity even higher than that of 3-. alpha. - 
chloroimperialine. Logemann et al (Brit. J. Pharmacol. (1961), 17, 
286-296) describe certain di-N-substituted piperazines, but these are 
different from the inventive compounds of the present invention. 
Furthermore, the compounds of Logemann et al. are not disclosed to have 
activity against cognitive disorders. 



SUMM 



Another aspect of the invention is the use of a compound formula I for 
the preparation of a pharmaceutical composition useful in the treatment 
of cognitive disorders and neurodegenerative diseases such as 



Alzheimer ' s disease . 



SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
compound of formula I. 

SUMM Another aspect of this invention is a method for treating 

cognitive and neurodegenerative diseases, such as Alzheimer's 
disease with a compound of formula I in combination with an 
acetylcholinesterase inhibitor . 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
combination of a compound capable of enhancing acetylcholine release 
(preferably an m2 or m4 selective muscarinic antagonist) with an 
acetycholinesterase inhibitor. 

SUMM Another aspect of this invention is a kit comprising in separate 

containers in a single package pharmaceutical compounds for use in 
combination to treat cognitive disorders in one container a 
compound of formula I or a compound capable of enhancing acetylcholine 
release (preferably an m2 or m4 selective muscarinic antagonist) in a 
pharmaceutically acceptable carrier and in a second container an 
acetylcholinesterase inhibitor in a pharmaceutically acceptable carrier, 
the combined quantities being an effective amount. 

DETD The compounds of formula I exhibit selective m2 and/or m4 muscarinic 
antagonizing activity, which has been correlated with pharmaceutical 
acts ty for treating cognitive disorders such as Alzheimers 
disease and senile dementia. 

DETD When a compound of formula I or a compound capable of enhancing ACh 

release is used in combination with an acetylcholinesterase inhibitor to 
treat cognitive disorders these two active components may be 
co-administered simultaneously or sequentially, or a single 
pharmaceutical composition comprising a compound of formula I or a 
compound capable of enhancing ACh release and an acetylcholinesterase 
inhibitor in a pharmaceutically acceptable carrier can be administered. 
The components of the combination can be administered individually or 
together in any conventional oral or parenteral dosage form such as 
capsule, tablet, powder, cachet, suspension, solution, suppository, 
nasal spray, etc. The dosage of the acetylcholinesterase inhibitor may 
range from 0.001 to 100 mg/kg body weight. 

CLM What is claimed is: 

10. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 

11. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of a compound of claim 1 
with an acetylcholinesterase inhibitor. 
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AB Di-N-substituted piperazine or 1,4 di-substituted piperadine compounds 

in accordance with formula I (including all isomers, salts, esters, and 
solvates) ##STR1## wherein R, R.sup.l, R.sup.2, R.sup.3, R.sup.4, 
R. sup. 21, R. sup. 27, R. sup. 28, X, Y, and Z are as defined herein are 
muscarinic antagonists useful for treating cognitive disorders 
such as Alzheimer's disease. Pharmaceutical compositions and methods of 
preparation are also disclosed. Also disclosed are synergistic 
combinations of compounds of the above formula with 
acetylcholinesterase inhibitors . 

SUMM The present invention relates to di-N-substituted piperazines and 
1, 4-di-substituted piperidines useful in the treatment of 
cognitive disorders, pharmaceutical compositions containing the 
compounds, methods of treatment using the compounds, and to the use of 
said compounds in combination with acetylcholinesterase inhibitors. 



SUMM Alzheimer 1 s disease and other cognitive disorders have 

received much attention lately, yet treatments for these diseases have 
not been very successful. According to Melchiorre et al. (J. Med. Chem. 
(1993), 36, 3734-3737), compounds that selectively antagonize M2 
muscarinic receptors, especially in relation to Ml muscarinic receptors, 
should possess activity against cognitive disorders. Baumgold 
et al. (Eur. J. of Pharmacol., 251, (1994) 315-317) disclose 
3- . alpha . -chloroimperialine as a highly selective m2 muscarinic 



antagonist . 



SUMM The present invention is predicated on the discovery of a class of 

di-N-substituted piperazines and 1 , 4-di-substituted piperidines, some of 
which have in 2 selectivity even higher than that of 3-. alpha. - 
chloroimperialine . Logemann et al (Brit. J. Pharmacol. (1961), 17, 
286-296) describe certain di-N-substituted piperazines, but these are 
different from the inventive compounds of the present invention. 
Furthermore, the compounds of Logemann et al. are not disclosed to have 
activity against cognitive disorders. 

SUMM Another aspect of the invention is the use of a compound formula I for 
the preparation of a pharmaceutical composition useful in the treatment 
of cognitive disorders and neurodegenerative diseases such as 
Alzheimer's disease. 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
compound of formula I . 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
combination of a compound of formula I with an acetycholinesterase 
inhibitor . 

SUMM Another aspect of this invention is a kit comprising in separate 

containers in a single package pharmaceutical compounds for use in 
combination to treat cognitive disorders in one container a 
compound of formula I in a pharmaceutically acceptable carrier and in a 
second container an acetylcholinesterase inhibitor in a pharmaceutically 
acceptable carrier, the combined quantities being an effective amount. 

SUMM The compounds of formula I exhibit selective m2 and/or m4 muscarinic 
antagonizing activity, which has been correlated with pharmaceutical 
activity for treating cognitive disorders such as Alzheimers 
disease and senile dementia. 

SUMM When a compound of formula I or a compound capable of enhancing ACh 

release is used in combination with an acetylcholinesterase inhibitor to 
treat cognitive disorders these two active components may be 
co-administered simultaneously or sequentially, or a single 
pharmaceutical composition comprising a compound of formula I or a 
compound capable of enhancing ACh release and an acetylcholinesterase 
inhibitor in a pharmaceutically acceptable carrier can be administered. 
The components of the combination can be administered individually or 
together in any conventional oral or parenteral dosage form such as 
capsule, tablet, powder, cachet, suspension, solution, suppository, 
nasal spray, etc. The dosage of the acetylcholinesterase inhibitor may 
range from 0.001 to 100 mg/kg body weight. 

CLM What is claimed is: 

2. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of a compound of claim 1 
with an acetylcholinesterase inhibitor. 

3. A kit for treating a cognitive or neurodegenerative disease 
comprising in separate containers in a single package pharmaceutical 
compounds for use in combination, in one container a compound in 
accordance with claim 1 and in a separate container an 
acetylcholinesterase inhibitor, said compound and 



inhibitor each being in a pharmaceutically acceptable carrier and their 
combined quantities being an effective amount. 



18. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 
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AB R.sup.3, R.sup.4, R.sup.5, R. sup. 20, R. sup. 27 and R. sup. 28 are as 

defined in the specification; are muscarinic antagonists useful for 
treating cognitive disorders such as Alzheimer's disease; 
pharmaceutical compositions and methods of preparation are also 
disclosed, as well as synergistic combinations of compounds of the above 
formula or other compounds capable of enhancing acetylcholine release 
with acetylcholinesterase inhibitors. 

SUMM The present invention relates to di-N-substituted piperazines and 
1 , 4-di-substituted piperidines useful in the treatment of 



cognitive disorders, pharmaceutical compositions containing the 
compounds, methods of treatment using the compounds, and to the use of 
said compounds in combination with acetylcholinesterase inhibitors. 

SUMM Alzheimer's disease and other cognitive disorders have 

received much attention lately, yet treatments for these diseases have 
not been very successful. According to Melchiorre et al. (J. Med. Chem. 
(1993), 36, 3734-3737), compounds that selectively antagonize M2 
muscarinic receptors, especially in relation to Ml muscarinic receptors, 
should possess activity against cognitive disorders. Baumgold 
et al. (Eur. J. of Pharmacol., 251, (1994) 315-317) disclose 
3- . alpha . -chloroimperialine as a highly selective m2 muscarinic 
antagonist . 

SUMM The present invention is predicated on the discovery of a class of 

di-N-substituted piperazines and 1 , 4 -di-substituted piperidines, some of 
which have m2 selectivity even higher than that of 3-. alpha. - 
chloroimperialine. Logemann et al (Brit. J. Pharmacol. (1961), 17, 
286-296) describe certain di-N-substituted piperazines, but these are 
different from the inventive compounds of the present invention. 
Furthermore, the compounds of Logemann et al. are not disclosed to have 
activity against cognitive disorders. 

SUMM Another aspect of the invention is the use of a compound formula I for 
the preparation of a pharmaceutical composition useful in the treatment 
of cognitive disorders and neurodegenerative diseases such as 
Alzheimer 1 s disease. 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
compound of formula I . 

SUMM Another aspect of this invention is a method for treating 

cognitive and neurodegenerative diseases, such as Alzheimer's 
disease with a compound of formula I in combination with an 
acetylcholinesterase inhibitor. 

SUMM Another aspect of this invention is a method for treating a 

cognitive or neurodegenerative disease comprising administering 
to a patient suffering from said disease an effective amount of a 
combination of a compound capable of enhancing acetylcholine release 
(preferably an m2 or m4 selective muscarinic antagonist) with an 
acetycholinesterase inhibitor . 

SUMM Another aspect of this invention is a kit comprising in separate 

containers in a single package pharmaceutical compounds for use in 
combination to treat cognitive disorders in one container a 
compound of formula I or a compound capable of enhancing acetylcholine 
release (preferably an m2 or m4 selective muscarinic antagonist) in a 
pharmaceutically acceptable carrier and in a second container an 
acetylcholinesterase inhibitor in a pharmaceutically acceptable carrier, 
the combined quantities being an effective amount. 

DETD The compounds of formula I exhibit selective m2 and/or m4 muscarinic 
antagonizing activity, which has been correlated with pharmaceutical 
activity for treating cognitive disorders such as Alzheimers 
disease and senile dementia. 

DETD When a compound of formula I or a compound capable of enhancing ACh 

release is used in combination with an acetylcholinesterase inhibitor to 
treat cognitive disorders these two active components may be 
co-administered simultaneously or sequentially, or a single 
pharmaceutical composition comprising a compound of formula I or a 



compound capable of enhancing ACh release and an acetylcholinesterase 
inhibitor in a pharmaceutically acceptable carrier can be administered. 
The components of the combination can be administered individually or 
together in any conventional oral or parenteral dosage form such as 
capsule, tablet, powder, cachet, suspension, solution, suppository, 
nasal spray, etc. The dosage of the acetylcholinesterase inhibitor may 
range from 0.001 to 100 mg/kg body weight. 
CLM What is claimed is: 

13. A method for treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a compound of claim 1. 

14. A method of treating a cognitive or neurodegenerative 
disease comprising administering to a patient suffering from said 
disease an effective amount of a combination of an acetylcholine release 
enhancing compound of claim 1 with an acetylcholinesterase 
inhibitor. 
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L44 ANSWER 8 OF 9 USPATFULL 

TI Method of enhancing cognition 

AB Darifenacin, and its pharmaceutically acceptable salts, are useful in 

the treatment of cognitive impairment. The invention also 
discloses the use of combinations of darifenacin, or a pharmaceutically 
acceptable salt thereof, with an acetylcholinesterase 
inhibitor, in the treatment of cognitive impairment. 

SUMM Darifenacin is (S) -2-{ 1- [2- (2, 3-dihydrobenzof uran-5-yl ) ethyl] -3- 

pyrrolidinyl } -2, 2-diphenyl-acetamide and is disclosed in European Patent 

No 0388054, Examples IB and 8, and is referred to therein as 

3- (S) - (-) - ( 1-carbamoyl-l, 1-diphenylmethyl ) -1- [2- (2, 3-dihydro-benzof uran- 

5-yl) ethyl] pyrrolidine. It is indicated in the treatment of urinary 

incontinence and irritable bowel syndrome and has the following 

■structure: ##STR1## It has now been found that darifenacin, and its 

pharmaceutically acceptable salts, is able to enhance cognition 

. It is therefore indicated in the treatment of cognitive 

impairment, and as a cognition enhancer in persons not 

suffering from cognitive impairment. 

SUMM Thus, according to the present invention, there is provided the use of 
darifenacin, or a pharmaceutically acceptable salt thereof, in the 
manufacture of a medicament for the treatment of cognitive 
impairment . 

SUMM Causes of cognitive impairment which may be mentioned are 
Alzheimer's disease and age-related memory disorder. 

SUMM The invention further provides a method of enhancing cognition 
in a person not suffering from cognitive impairment, which 
comprises administering an effective amount of darifenacin, or a 
pharmaceutically acceptable salt thereof, to that person. 

SUMM The invention further provides a method of treatment of 
cognitive impairment, which comprises administering a 

therapeutically effective amount of darifenacin, or a pharmaceutically 
acceptable salt thereof, to a patient in need of such treatment. 

SUMM The invention also provides pharmaceutical products containing 

darifenacin, or a pharmaceutically acceptable salt thereof, and an 
acetylcholinesterase inhibitor, as a combined preparation for 
simultaneous, separate or sequential use in the treatment of 
cognitive impairment . 

SUMM The invention also provides a method of treatment of cognitive 

impairment, as described above, which further comprises administering a 
therapeutically effective amount of an acetylcholinesterase inhibitor. 

DETD Comparison of the effects of darifenacin and oxybutynin upon 

cognitive function in the elderly 
DETD Cognitive assessments 

DETD The CDR Computerised Cognitive Assessment System 

DETD A selection of tasks from the CDR computerised cognitive 

assessment system was administered, parallel forms of the tests being 
presented on each testing session. All tasks were computer-controlled, 
the information being presented on high resolution monitors, and the 
response recorded via response modules containing two buttons, one 
marked s NO* and the other "YES*. The tests administered included the 
following: 

DETD Darifenacin made a statistically significant improvement in 

cognitive function as measured by the Choice Reaction Time test. 
This result was consistent with an earlier study involving young 
volunteers . 



CLM What is claimed is: 

1. A pharmaceutical formulation comprising darifenacin, or a 
pharmaceutically acceptable salt thereof, and an 
acetylcholinesterase inhibitor, together with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

2. A formulation as claimed in claim 1, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 

3. A method of enhancing cognition in a person not suffering 
from cognitive impairment, which comprises administering an 
effective amount of darifenacin, or a pharmaceutically acceptable salt 
thereof, to that person. 

4. A method of treatment of cognitive impairment, which 
comprises administering a therapeutically effective amount of 
darifenacin, or a pharmaceutically acceptable salt thereof, to a patient 
in need of such treatment. 

5. A method as claimed in claim 4, wherein the cognitive 
impairment results from Alzheimer's disease. 

6. A method as claimed in claim 5, wherein the cognitive 
impairment results from age-related memory disorder. 

8. A method as claimed in claim 7, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 
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L4 4 ANSWER 9 OF 9 USPATFULL 

AB Mania is treated by administering, to a patient in need thereof, 

galanthamine or a salt or derivative thereof or a functional equivalent 
of galanthamine, the functional equivalent being an 
acetylcholinesterase inhibitor which is active 



V 



substantially selectively at nicotinic receptor sites. 
SUMM Thus, mania is presently treated with, e.g. lithium salts and/or in 

certain cases benzodiazepines or neuroleptics. Lithium is mostly used in 
the prophylaxis of mania but in some cases is also used in the acute 
treatment of mania. The treatment with lithium salts has as the 
advantage that it prevent the outbreaks of the manic phases. However, 
lithium salts have a very slow onset of action, because they pass the 
blood-brain barrier only very slowly (2-4 days; Welner, Joseph et al . , 
Psykiatri, 2nd edition, F.A.D.L., Copenhagen, 1985 (textbook)) and is 
therefore of limited use in the acute phases. Also, lithium salts have 
long term side effects, such as nephrotoxicity. Furthermore, the lithium 
concentration in plasma has to be monitored closely to avoid 
intoxication: lithium is excreted through the kidneys, and just a small 
deviation from the normal lithium clearance increases the risk of 
intoxication; such small deviations can occur in connection with 
slimming diets, in combination with medication with diuretics, and in 
connection with administration of NSAID and ACE inhibitors. Also, many 
patients feel that they are slowed down more than wanted both motoric 
and psychic and it could be due to a mental side effect of 
lithium. Benzodiazepines such as rivotril are not used 
prophylactically, and do not alleviate the basic condition, but only 
give a symptomatic damping of some of the symptoms in mania, such as the 
motor and verbal activity and the voice and noise level. 

CLM What is claimed is: 

1. A method for the treatment of mania, comprising administering, to a 

• human patient in need thereof, an effective amount of a pharmaceutically 
acceptable acetylcholinesterase inhibitor which is 

active selectively at nicotinic receptor sites, and which is capable of 
passing the blood-brain barrier in humans. 

2. A method according to claim 1, in which the 
acetylcholinesterase inhibitor is one which has an 
least 10-fold selectivity for acetylcholinesterase 
butyrylcholinesterase . 

3. A method according to claim 2, in which the 
acetylcholinesterase inhibitor is one which has an 
least 20-fold selectivity for acetylcholinesterase 
butyrylcholinesterase . 

4. A method according to claim 2, in which the 
acetylcholinesterase inhibitor is one which has an 
least 40-fold selectivity for acetylcholinesterase 
butyrylcholinesterase . 

5. A method according to claim 1, in which the 
acetylcholinesterase inhibitor is one which, upon 
administration in an amount of 10 mg to a healthy adult, results in 
inhibition of at least 40% of the acetylcholinesterase activity in 
erythrocytes from the adult. 

6. A method according to claim 5, in which the 
acetylcholinesterase inhibitor is one which, when 

administered in an amount of 10 mg to an adult, results in inhibition of 
at least 50% of the acetylcholinesterase activity in erythrocytes from 
the adult . 

10. A method according to claim 1, in which the 
acetylcholinesterase inhibitor is administered at a 

dosage of 0.1-150 mg per day, calculated as the equipotent quantity of 
galanthamine hydrobromide . 



at 

as opposed to 



at 

as opposed to 



at 

as opposed to 



11. A method according to claim 10, in which the 
acetylcholinesterase inhibitor is administered at a 

dosage of 5-60 mg per day, calculated as the equipotent quantity of 
galanthamine hydrobromide . 

13. A method according to claim 1 in which the amount of the 
acetylcholinesterase inhibitor is established by 

increasing the dosage from 1 mg daily until the dosage positions the 
patient in a condition of at the most 14 on Bech's Mania Scales and 
augments the quantity and quality of the patient ! s sleep. 
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of combinations of darif enacin, or a pharmaceutically acceptable 

salt thereof, with an acetylcholinesterase inhibitor 

, in the treatment of cognitive impairment . 
CLM What is claimed is: 

1. A pharmaceutical formulation comprising darif enacin, or a 
pharmaceutically acceptable salt thereof, and an 
acetylcholinesterase inhibitor, together with a 
pharmaceutically acceptable adjuvant, diluent or carrier. 

2. A formulation as claimed in claim 1, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 

3. A method of enhancing cognition in a person not suffering 
from cognitive impairment, which comprises administering an 
effective amount of darifenacin, or a pharmaceutically acceptable salt 
thereof, to that person. 

4. A method of treatment of cognitive impairment, which 
comprises administering a therapeutically effective amount of 
darifenacin, or a pharmaceutically acceptable salt thereof, to a patient 
in need of such treatment. 

5. A method as claimed in claim 4, wherein the cognitive 
impairment results from Alzheimer's disease. 

6. A method as claimed in claim 5, wherein the cognitive 
impairment results from age-related memory disorder. 

7. A method as claimed in claim 4 which further comprises administration 
of a therapeutically effective amount of an acetylcholinesterace 
inhibitor . 

8. A method as claimed in claim 7, wherein the 
acetylcholinesterase inhibitor is donepizil, or a 
pharmaceutically acceptable salt thereof. 
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